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1.1 Outline af 


Frequency range 
Input range 
Display range 


1. GENERAL 

1.1 Outline of the Analyzer 

The R3265/3271 series spectrum analyzer which employs synthesized local oscillation ^ 
high stability in spectrum analysis. oscillation assurej 

: lOOHz to 8.0 GHz (R3265) 

100H2to2$.5QHz(R3271) 

-140dBm to +30dBm (R3265) 

- l35dBm to -f 30dBm (R3271) 

; 95dB 

In the wide rarige as described above, the analyzer features (he following basic oerformancpl 
aximum resolution 10Hz, residual FM 3Hp.p and noise sideband -lIZdBc/Hz (at 10kHz frol 
he earner _ It is equipped with full remote control GPIB and memory Lrd 
saving/recalirng waveform data and panel setting conditions. i 

Features of the Analyzer 

® le 5GHz fmpyrf' '3'"® fr™ «0Hz to| 

® -I 

® High-precision frequency measurement 

uT' ® X permits to measurl 

wert stgrr^s such that cannot be measured by any counter, at a resolution of 1Hz i| 
the counter mode of frequency measurement. 

® Setting conditions and waveform data can be stored by using memory card. 

© ^ectric fieW strength can be viewed and read directly after compensating the an,enn| 

.a br,„» coe ficent, and the QP value based on the CISPR specification can bM 
Observed directly. • 

® Various enhanced functions supported by digital indications 

The information required for spectrum analysis is entirely displayed on the CRT togethel 
with signal traces. The digital memory screen realizes fliokerless display. Various markarl 
functions assures accurate and easy reading even in the manuel mode. 

® Sweep time of 50^s can be set in the ZERO SPAN mode, which facilitates analysis of th| 
burst wave on the time axis. 
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zer 

Two independent channels of digital memory enable simultaneous display of two screens. 
A full-remote GPIB is used as a powerful measurement system component. 
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------- 1.2 Preparations before Using the 

1.2 Preparations before Using the Analyzer 
1 . 2.1 Checking Accessories 

® Upon receipt of the analyzer, check for any damages or imperfections. ” 

® Check the quantity and specification of the accessories according to Table 1 - 1 . 

It any part is damaged or missing; contact ATCE or the nearest support office. Their 
addresses and phone numbers are given at the end of this instruction manual. 

When ordering the any additional accessories, do not forget to specify the type name for 
stock No.). ' 


Table 1-1 Accessories 


Part Name 

Specification 

Quantity 

Remarks 

Type code 

Stock No. 

R3265 

R3271 


Power cable 

A01412 

DCB-DD3130X01 

1 

1 


input cable 

MI-09 

DCB-FF0392 




MC-61 

DCB-FF0383 




N-BNC 

conversion 

adapter 

JUG-20rAA/ 

JCF-AF001EX3 

T 

1 


Power fuse 


DFT-AA6R3A 

2 

2 


Memory card 

- 

SEE-MAC1101BAB 

1 

1 


instruction 

manual 


JR3265/3271 

1 

1 

Japanese 

version 


ER3265/3271 

English 

version 
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1.2 Preparations before Using the Analyzer 


1.2.2 Environmental Conditions 

(1) Do not use the analyzer in a place exposed to 
direct sunlight, dust, corrosive gas. or vibration. 

(2) The operation temperature allowed for the 
analyzer is 0®C to +50*0 and the humidity 
allowed is 85% or below. 

(3) The analyzer storage temperature allowed is - 
20*0 to +60*G. 


sunlight. 

(4) The analyzer is designed with consideration 
against noise form the AC power line. However, it 
is recommended to use it in a place with minimum 
noise. If the noise is unavoidable, use a noise 
suppressirig filter. 


Do not use the analyzer is 
such a place: 

Direct - 
sunlight 


Dust 


Corrosive 


If the analyzer is not used for a long lime, wrap it 
with a vinyl cover or put it in corrugated cardboard 

■ ‘ .\ 


1 “ 

! /-• ' 

box. 

_ 




Vibration 


If any noise affect the power 
supply line, use a noise 
suppressing filter. 



Fig.1-1 Environmental Conditions 
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^3 


( 1 ) 


P reparations befom Using th^. an=> 


( 2 ) 


J) 


Storage, Cleaning and Transportation of the Analyzer 

Storage of the Analyzer 

The analyzer storage temperature should be in the range from -20"C to +60»C If ,h 

. 

Cleaning of the Analyzer 

:::“r:5r:rr:r:r“> - ■ - “ » 

Normally, cleaning of the filter surface is enough. However when the CRT 


CAUTION 


.oiu:::'::d . 


Transportation of the Analyzer 
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1.2.4 Power Source 


1.2 Preparations before Using the Analyzer 


1. The analyzer may be damaged if the power supply conditions listed in Table 1-2 are 
not satisfied. 

2. The analyzer may be damaged if the fuse rating is not as specified. 


(1) Power requirement 

Power supply conditions are specified in Table 1-2. 


Table 1-2 Power Supply Conditions 


Power 

Condition 

Input voltage 

90V to 132Vrms 

138V to 250Vrms 

Frequency 

48 to 440Hz 

48 to 66Hz 

Power consumption 

400VAC or below 


(2) Checking the Fuse 

The fuse rating of the AC power line is 6.3A/250V for either of the input voltage ranges 90 to 
t32V or 198 to 250V. 

Check the Fuse in power connector of rear panel. 


Pull it out, using 
a flat screwdriver. 



Fuse 


\ 



Fig. 1-2 Checking the Fuse 
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1.2 Prepa rations before Using the Analyzer 


(3) Checking the Power Cable 

The power cable plug is three-pin type and the 
round pin at the center is used for grounding. 
When using a two-pin adapter for connection to 
the receptacle, connect the grounding lead wire 
from the adapter or the grounding terminal on the 
rear panel-of the analyzer to an external grounding 
terminal. 


The adapter A09034 (KPR-18) conforms to the 
Electric Equipment regulations. The two pins of 
the adapter have different widths as shown in 
Fig.1-3 (b). When inserting it in the receptacle, 
check the plug and receptacle directions, if the 
A09034 cannot be inserted into the receptacle, 
use the optionally available adapter KPR-13. 



Fig. 1-3 Power Cable Plug and 
Adapter 
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2. PANELS 


PANELS 


lis chapter gives brief explanation of the analyzer panels. 


Table of Contents 


1 Front Panel 

2 Rear Panel 


I 

I 
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2. PANELS 

2.1 Front Panel 


® Power switch : Supplies or outs power. 


® Memory card insertion slot 


@ Eject button 
® DRIVE lamp 
® 1st I/O OUT connector 


© INTENSITY knob 
® PHONE terminal 


When pressed, the rriemory card Is ejected. 

Lit while the memory card is operating. 

The output connector of the 1st block oscillator to be 
connected with the externa! mixer. 

Adjusts the CRT brightness. 

An sn ear phone jack. 


© PROBE POWER 


Power source for the accessories such as active probe. 
Note: The output current should be ± 150mA or below. 


PROBE 

POWER 



1 : KC 

2 : CND 

3 : -i5V 

4 : +15V 


© CAL OUT connector 
© INPUT connector 


® CRT display 

® Softkey menu 
display section 


Outputs signals for automatic level calibration. 

N-type input connector. 

in the case of R3271, the connector changes into the SMA 
connector if the N-type connector is removed. 

Displays waveforms and measurement data. 


Displays up to seven items. 


There are seven softkeys which correspond to the softkey 
menu at the left-hand. 


Softkeys 
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2.1 Front Panel 





IViAMM rUlMU 1 IUl'4 


CENTER FREQUENCY key : 

Selects the input mode of the center frequency. 


FREQUENCY SPAN key : 

Selects the input mode of the frequency span, 


START key : 

Selects the input mode of the sweep starting 
frequency. 

(2) 

STOP key : 

Selects the input mode of the sweep end frequency. 


COUPLE key 

Used to specify the resolution bandwidth, video band 
width, sweep time and input attenuator. 


REFERENCE LEVEL key 

Selects the input mode of the reference level. 


MENU key 

Used to select trigger, detector, sweep, display line or 
tracing. 

(8) 

SWEEP lamp 

Lit while sweep is in progress. 


TRACE Section 


Control trace memory. 

The LED are lit in every mode excluding 
VIEW,BLANK. 


LCL key 
REMOTE lamp 


GPIB Section - 

Releases external control. 

Lit while the analyzer is control. 
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------- ^1 trontpanpi 

1---------- 


USER key : 

The function of this key can be defined by the user. 


DEFINE (SHIFT + USER) key: 

Used when the user defines the function. 


RECALL key : 

Used to call the setting conditions saved. 


SAVE (SHIFT + RECALL) key 

; Used to save the currently set conditions. 


SHIFT key : 

Selects the shift mode (key extension function). 

(The LED goes on when this mode is selected.) 


PRESET key : 

Initializes the analyzer. 

---—--— 1 

® 

ON key : 

ivirvrrrNcrv oecuon ----- 

Displays a maker for direct read of the waveform 
data. 

@ 

PEAK key : 

Shifts the maker to the highest level (peak) on the 
screen. 

© 

MKR -^{marker to) key : 

Moves the value of the marker point to another 
function. 

@ 

OFF key : 

Deletes the marker display. 

-----1 


Data knob : 

un 1 M oeciion ------ 

Used to adjust data input in jog mode. 


Step key : 

Used for step input of data. 

® 

Ten key ; 

Consists of numeric keys (0 to 9) and decimal point 
key (.). 

@ 

Back space key : 

Used to correct input data of ten-key operation. 

® 

Unit key ; 

Selects a unit and enters the set value. 
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After i~E~)a~fR!G] in th e softkey menu 
displayed with the MENU key is selected, 
sweep starts at the rise or trailing edge of the 
external input signal (can be selected). 


2.2 Rear Panel 


Y output terminal 


Outputs video signals in detection in proportion to 
trace vertical deflection. 

Output voltage: Approx. 0 to 2V 

y-v _j. '_Arvr^i'rtV OOf\Cl 


Terminal to connect the analyzer with the GPIB 
cable to an external controller and plotter. 


Outputs lamp voltage in proportion to the sweep 
of about -5V to +5V, or 2V voltage per 1GHz of 
tuning frequency. 

This output can be selecte d with the softkey 
[rear PKC9yJ-] jMENUl key. 

The output impedance is approximately IkH. 


Outputs + 5V (TTL High level) while the spectrum 
analyzer is sweeping and OV (TTL Low level) at 
retrace. 


The output impedance is approximately 750 and 
contains iVp.p composite signal. 


Stops sweep and measurement at TTL Low level, 
and executes sweep and measurement at TTL 
High level. 


i/O (Optional) 


Controller output terminal (optional) 
2 V/nGHz output terminal : 


Output terminal to an external 
display and VIDEO printer 


Z output terminal 


Gated sweep control terminal 
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I® Reference frequency signal 
input/oufput terminal 

® 21.4 MHz IF OUT 

® 421.4 MHz IF OUT 

® PARAIIEL I/O 


Input or Output is selected with (he softkey menu 
displayed by [OENJEr'freq] key operation. 
Output: Approx. OdBm 
Input; Approx. -SdBmto +5dBm. 

Outputs final IF (21.4 MHz) signals. 

Bandwidth Resolution band width specified 
Output level; Approx. OdBm at full scale on the 
CRT 

Output impedance: Approx. 50n 

Outputs 2nd IF (421.4 MHz) signals. 

Output impedance: Approx. 500. 

optional 


■ CAUTION ------- 

For continued protection against fire hazard, replace the fuze with the same type and 
specification. 

FOR CONTINUED PROTECTION AGAINST FIRE HAZARD. 

REPLACE FUSE WITH SAME TYPE AND RATING. 


Indication of installed optional parts 


CAUTION 


Panel opening is allowed only for the trained service personnel. 
INSIDE ENTRY BY TRAINED SERVICE PERSONNEL ONLY. 


Cooling fan 
AC power connector 


A cooling fan that blows air out. 

An connector having three pings. The lower 
central pin is used for grounding. Pull out the 
upper lid to remove the power fuse. 


Ground terminal 


Used to connect the analyzer unit to the ground 
when neither 3-pin connector or 2-pin adapter for 
power cable cannot be used. 
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_ _ 3. BASIC OPERATIONS 

3 . BASIC OPERATIONS 

This chapter is edited for the beginners to get acquainted with the basic operaltons of the analyzer. 

Table of Contents 


3.1 Panel keys and Softkeys. 

3.2 Screen Annotation (comments) 

3.3 Basic Measurement .. 


3-2 

3-4 

3-5 
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3.1 Panel fceys and Sofffteys 


3. BASIC OPERATIONS 

3.1 Panel keys and Softkeys 

The manual operation of the analyzer is performed with the 


panel keys 


and 5 softkeys I 



( 1 ) panel keys 

For the function described in blue color on the key, press I e 


i'^HlFT 


Example: 


MULT! MKR 


a, 


SHIFT 


ON 


(Setting the multi-marker.) 


key at first. 


(2) Softkeys. .' . ^ 

riaaiffl"! switched on and OFF every time the key is pressed. 

I JE OFF __J Reversed indication is active. 
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.. . - _ 3.2 Screen Annotation (comments} 

3.2 Screen Annotation (comments) 



Fig. 3-1 Screen Annotation 
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3.3 Basic Measurement 


3.3 Basic Measurement 

The analyzer can measure the signal frequency and level. 

This section explains the procedure lo measure the frequency and level of the 430M bandwidth 
oscillator. Figure 3-2 illustrates wiring for the measurement. 



Fig. 3-2 Wiring 


tEf i.i 

!»«/ I- 


Fn to- I 

«1I I! dS .LtrilrMiti* 



(2) Turn the power switch ON. 

Self check start. 

® Press the Pl^^SET j^gy^ thg 
analyzer is initialized. 

0 Connect the analyzer to the source 
of the signals to be measured. 


CEKUt I3.2ii vNl 


Fig. 3-3 Initial Screen (R3271) 

—- WARNING ----- 

The maximum level which can be fed to the input connector of the analyzer is as follows. 
Maximum input level: + 30dBm 
DC couple: OV 

If a voltage level exceeding the value specified here is fed to the analyzer, the input mixer 
section will be broken, which will require repair of high cost. In case there is a possibility that 
the input signal level may exceed the analyzer maximum level, do not forget to use an 
external attenuator so that the signal level is lowered sufficiently. 
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3.3 Bssic Measurement 


ter i.i 
tun r- 


Frl K.V 2 IJilM’aMCt 
All H it B.bliA 


CMTEtl 
(30 Hill 


(II 

XH! 
Ml 
3 1X2 
SIP 
SI ts 



CeKTK Ul VK2 


SPAV i.iti cm 


Fig. 3-4 Setting the center frequency 


then keys 


CENTER FREQUENCY 

4 

3 

0 

MHz 



The signal is displayed at the 
center of the screen. 



Press the 


SPAN 


key and 


m^G adjustment with 


i 


key 


so that the waveform can easily be 
viewed. 

If the center frequency is shifted, 
press the I cENTER FREQUENCY 


key and make adjustment with 
knob . 


--- CAUTION -—- 

When the frequency span is modified, the 430WHz signal may be shifted from the screen 
center. This is caused by that the setting resolution varies depending on the frequency span. 
In case the frequency, value \§ knQVi/.n, .enter the frequency with ten-key operation so that the 
spectrum will not be shifted from the screen center when the frequency span is set. 
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••urtig 

^-*51 


3.3 Basfc MeasurBmeni 


PEAK 


(g) Press the 

MARKER, then the marker is 
displayed at the peak. 

The frequency and the level at the 
marker position are displayed at the 
upper right corner. 

To erase the marker, press the 
OFF key. 




C>WK 




cixifi; vHi 


Fig. 3-6 Peak marker 


CAUTION 
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4. EXAMPLES OF MEASUREMENT 


EXAMPLES OF MEASUREMENT 

ihapler explains the analyzer operations through concrete examples. 


--- CAUTION - 

he examples below, the analyzer is in the initialized mode when shipped from the factory. 

}d signal to be measured through the attenuator so that it is below the maximum input allowance 
30dBm). 


Feed signal 

source out 


A 


1 ?. 

a 

'L 


R3265/3271 


O T^^?uT j < 


I _Attenuator 

:_r 
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4.1 Measuring FreauencY 


4. EXAMPLES OF MEASUREMENT 

4.1 Measuring Frequency 

An example of measuring approx. 200MHz. signal 

(1) Measuring frequency with normal marker 

Display the input signal in the way that it can easily be viewed and adjust the marker with 

the peak. 


<D Press 

1 CENTER FREQ 

FI 

0 

0 

MHz 







0 Press 

SPAN 


0 

0 

MHz 

(3) Press 

PEAK 



rhe marker frequency 


REF JBb 
U dB/ 


m 


is displayed at the upper right corner of the screen. 


Tue jail 2 15;e4:« 1991 PEAK , 1/2 
.ATT ifi dB A_irite Bj)laric 

NEXTPK 







MARKER 
199.7 Mllz- 







-r 

.44 (illR 

z . 





. 




















1 










1 . 




















1 

. 






RiQff 

NEXT PK 
LEH 

NEXT FK 
»AX/i!tK 


CENTER 208.} tlilz 


SPAN MHz 


Fig. 4-1 Measuring frequency with normal marker 


Measurement Accuracy- 

± {Marker frequency reading value x Reference source accuracy + Span x Span accuracy 
+ 0.15 X Re8olution-bandwrdth-+-4GHz). .. 

Span accuracy: i 3% (Span > 2MH2) 
i5% (Spans2MH2) 
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4.1 Measuring Frequency 


Measurement Accuracy -- 

+ (Marker frequency reading value x Reference source accuracy + 5Hz x N + 1LSD) 



Frequency band 

N: Mixer degree 

R3265 

0 to 8GHz 

Hr.i 

R3271 

0 to 7.6GHz 



7,4GHz to 15.4GHz 



15.2GHz to 23.3GHz 



23GHz to 26.5GHZ 



•- CAUTION -- 

1. The frequency counter mode may not operate correctly in Oie following cases: 
• Span > IGHz 

e Difference between the marker point and the level is 25dB or below. 

2. Cannot be used in parallel with SIGNAL TRACK mode. 
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4.1 Measurina Freauenc 


(3) Measuring frequency in Marker counter mode 

Measuring accuracy is improved if this mode is used when the difference between the signal 
level and noise level (S/N) is 20dB or below and the frequency counter does not operate 
correctly. 

d) Set the counter mode to Marker counter mode. 


Set } FREQCNT/ ! to 
! MKRCNT I 


0 Set the sweep time longer. 


-tr-1 j-II- 

Press CPL ISWP \ and specify 1 MHz sec. 
* « - - « i - 11 


The marker frequency is displayed with 10Hz resolution at the upper right of the screen. 


REF dBi 
18dB/ ^ 


«KR j 
266.887816 Kffz 


Taejan 2 1,5:65114 1990 PEAK 1/2 
ATT 10 dB A_»r]te BJjlank 

1 ^ ^ ^iflKR' cOUSTER I 

•4... 293.6E7S6 lIHz- 

; ' ■;.:.i.:. Kiatr 



CENTER 208.8 MHz 


SPAN 108.8 MHz 


FiQ'. 4-3 Measuring frequency in Marker counter mode 

Measurement Accuracy - 

Frequency counter mode accuracy + Span x Sweep delay 
Sweep delay: Approx. 1% {If the sweep time is AUTO) 
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___ 4.2 Measuring AM signal modulation frequency and modulation index 

4.2 Measuring AM signal modulation frequency and modulation index 

The spectrum analyzer shows performance superior to time 
domain oscilloscope in measuring slight modulation of 
residual AM and residual FM. 

In time domain measurement, the AM wave modulation index 
m is determined as follows; 
m s (Emax-Emin)/{Emax + Emin) {See Fig. 4-4{a).) 

When the same is determined by the spectrum analyzer, it is 
possible to determine how much (in dB) lowered is the side 
band from the carrier. (See fig, 4-4 (b).) 

Modulation degree of the modulated wave against higher 
harmonic can also be determined separately. When the depth 
of modulation is small, the modulation degree Cian be read 
only in the order of 2% in time domain method while it can be 
read in the order up to 0.02% if the spectrum analyzer is used. 

Note that measurement accuracy is improved if LINEAR mode 
is used for the modulation index 10% or above and LOG mode 
is used for the modulation index below 10%. 


4.2.1 An example of measuring AM wave of low modulation frequency and great 
modulation index 

Operation Procedure 

<!) Display the signal to be measured and match its peak with the reference level. In this 
example thre carrier is assumed to be 903MHz. 


Press 

CENTER FREQ 

9 

0 

3 MHz 

Press 

FREQ SPAN 

2 

0 

MHz 

Press 

REF LEVEL 

and make adjustment with the INTENSITY knob so that 


. .. ..the.lev.ei.peak is on the screen REF level.. 



Fig. 4-4 Measuring AM 
signal 
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4.2 Measuring AM signal modulation frequency and modulation Index 


© Set the resolution bandwidth to three times of modulation frequency or above. 

RBW 


Press 


COUPLE 


r 


Set the vertical scale to LINEAR mode. 


Press 


REF LEVEL 


UN 


Select ZERO SPAN mode. 

; r- 


Press 


FREQ SPAN 


1 ZERO SPAN 1 


Set the Trace detection mode to SAMPLE. 


MENU 


! TRACE DET!' SAMPLE 




. J _I 


REF LEVEL 


Press the 

level peak is in contact with the REF line. 


and make adjustment with the data knob so that the signal 


<3> Set the TRIGGER mode to VIDEO. 


Press 


MENU 


TRIGGER I! VIDEO S and adjust the trigger level. 


_! L. 


Set the sweep time to such value that makes observation easy. 

Press 


CPL 


SWEEP TIME [ and make adjustment with the step key. 


Using the marker, determine the interval between the modulation signal peaks, i.e. 
modulated wave period T (S). Then, set the delta marker at the next peak. 


Press 


PEAK 


ON 


AMKR J and make adjustment with the data knob. 


1/AMKR ! set to ON. 

I 
t 


Modulation frequency is determined when 

Set the marker at the waveform maximum value, read the level Emax and write it down. 


!SS ON I \ -NORMAL ] 
‘-'! MKR ! 


(0) Set the marker at the waveform minimum value and read the level Emin. 
Using the data knob, set the marker at the waveform minimum value. 
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4.2 AM signal modulation frequency and moaulstion index 


values to determine the modulation 


® Substitute the following expression 
index m. 


Emax - Emin 
Emax + Emin 


BARUR 

IS 

28.44 iV 


CEHIIR 963.Mill* HHz 


Fig. 4-6 AM modulation index 


Fig. 4-5 Modulation frequency of the AM 
modulation 




■ \ ■' •* • v ^ 

■ V ’ '• V 

■ ' U . I 

■ I 

■ r ' t 

\ ^ 

^ V /. : ■ 

^ \ ! 

: vy ; : ■ ■ 

■: \J' 


Mi HKR 


388.4 Hz 


8.888 i\ 
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J:l ^ e asurinq AM siqnal modulation frer^.j^ ncv and 


Index 


inder™^ frequency and small modulation 


Operation Procedure 

® Set the frequency span at the range from twice to ten times of the 
Press 


modulation frequency. 


FREQ SPAN 


and make adjustment with the step key. 


® Set the center frequency at the frequency of the carrier. 
Press 


CENTER FREQ and make adjustment with the data knob. 


Set the marker at the carrier peak. 
Press 


PEAK 


AMatch the delta marker with the modulation signal spectrum peak. 


Press 


ON 


- --I 


i^AMKR { and make adjustment with the data knob. 


^ modulation frequency fm and modulation index m can be obtained from the new 
express,ons, using the delta marker frequency and the level indication at ste™^, 

fm = IDelta marker frequency 


m 


log-1 

^ 20 


Figure 4.8 shows the relationships between the value (Esb-Ec ) and m{%). 
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4.2 




nnf^ mnriutafiop t'pcfgx 



fm = 2.97 KHz 

Esb-Ec = '>0'3^''B 


Fta 4-7 am wave with high modulation frequency and 

^ small modulation index 
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4.3 Measuring FM Wave 


4.3 Measuring FM Wave 

The following are normally measured in FM wave 
observation: carrier frequency fc. modulated wave 
frequency Fm, frequency shift Afpeak. modulation 
index m and occupied frequency bandwidth. 

The FM modulation index m can be expressed as 
Afpeak /fm. 

Modifying the modulation index into 2.4, 5.6, 
8.6...., determine where the carrier is at minimum, 
and the the modulation index m or frequency shift 
•fpeak can be obtained. (See Fig. 4-9 (a) and (b).) 

In case FM wave modulation cannot be analyzed 
sufficiently only from the spectrum, there is a way 
to change the FM composite of the input signal 
into amplitude change to be displayed. 

In such a case, a discriminator is normally used. 
But in case of the spectrum analyzer, detection 
can be performed by using the IF, B.P.F slope. 
The modulated wave detected is displayed on the 
screen. (See Rg. 4*9 (c).) 

If die modulation frequency is low, set the analyzer 
horizontal axis to ZERO SPAN so that it operates 
as the fixed tuning receiver and make 
measurement along the time axis. 

If the modulation frequency is high, make 
measurement along the frequency axis and 
determine the modulation frequency from the 
frequency of the side band. 

If the modulation index is small (approx. 0.8 or 
belcw), the value m can be obtained from the 
^ relationships between the carrier level and the 1st 

\ side band level. 



Fig. 4-9 Measuring FM signal 
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4.3 Msasurinq FM Wave 


4.3.1 Measuring FM wave with low modulation frequency 

Operation Procedure 

CP Set the signal carrier to be the Center irequency. 

press and ma.e adjust^nr with the step key or data Knob. 

® set« resolution bandwidth at three tintes or above o, the ntodula.icn trepuency. 

P,ess [co^l RBW 1 make adiustment with the step key. 

® Set the signal peak to be the reference level. 

P,ess fiiFIiiiri and make adjustment with the data knob so that the s.gna, 
level peak is at the screen REF line. 

® Set ZERO SPAN mode on. 

Press pREOS^rz™ 

® Modiiy the center freguency so that the demoduiated wave is at «,e center o, the screen. 
p ,,33 [PSTiPSSI and make adjustment wi«, the step key or data knob. 


Set Trigger mode to.VIDEO. 


P,ess rlSUnrTRIGGER 11--- 
---- 

@ Select a sweep time such that demoduiated wave can easily be viewed. 

Press raFi:ni1 
1---11 TIME t 

I. 

(g! Set the marker at the demodulated wave peak. 

Press I PEAK H 
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_ 4.3 Measuring FM Wave 


® Match the delta marker with the adjacent peak. 


Press ON J AMKR [ and make adjustment with the data knob. 
I_I <___I 

I-1 

Set ! lAMKR j to ON to obtain the modulation frequency fm. 

! ON/OFF j 

I_.__j 



1 

T(s) 
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4.3 Measuring FM Wave 


4.3.2 Measuring FM wave with high modulation frequency and small m 

Operation Procedure 

(3) Set the frequency span in the range from twice to ten times of the modulation frequency. 


Press FREQ SOAN and make adjustment with the step key. 


Set the carrier frequency to be the center frequency. 

and make adjustment with the data knob. 


Press 


CENTER FREQ 


Set the marker at the carrier peak. 
Press 


PEAK 


Set the delta marker at the adjacent side band signal peak. 

II-1 

I AMKR 1 and make adjustment with the data knob. 


Press 


ON 


The frequency indication of the delta marker is the modulation frequency fm. 


TkOsc tU8:43:44 199S Df.LIA 

lEf (.1 dSt Alt H dB A.vie» B.blank 



Fig. 4-11 FM wave with high modulation 
frequency and small m 
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A1 MeaP‘**''^R Wave 


Measuring FM wave 


side band (5 dmes or 


jtion bandwidth to the value containing the main 
modulation frequency). 

make adjustment v 


COUPLE 


set the center frequency to the carrier frequency, 

and make adjustment 


CENTER FREQ 


Press 


measurement can easily 


® set iho frequency span in accordance 
be performed. 

__ \ pppn SPAnI and make adjustment 


e waveform, determine A fpeak following expressions, 

and the modulation index m are obtaine 


When A fpeak «s small: 

In this example, A fpeak peak 
= (delta m^ker frequency)/2 

= 2 . 26 kHz 


'i unn 

l.lh kHz 


CEHIIR US.nOH MHz 


Rg. 4-12 FMwave 
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4,3 Measuring FM Wave 



4 HKR 
374 k.Hz 


m 

IS m 
Ifil 

If kHz 

m. 

i.i I 


CENTER US.fH SHz 


SPAN IJOe MKz 


REF S.6 HDb 
ifrfB/ 


Tilt ],iu 2 16:39:48 1995 
ATT 15 ii5 A_vieif B_blank 


DELTA 

NORMAL 

m 



ON/SS 

. i- . 


Rg. 4-13 FM wave w/ith large A fp^gk 


e 


When fpeak is large: 

In this example, fpeakpeak ' 

» (delta marker frequency)/2 
=374kHz' 


A fk 


1 A f 

- 2 Afp..k 

= 187kH2 



4.3.4 How to determine m when FM modulation index m is small 


If the FM wave modulation index m is approximately 0.8 or below, the following expression is 
satisfied. 


2Esb 
m - _ 

Ec 


Esb : 1st side band level 
Ec : Carrier level 


Operation Procedure 


® Set the center frequency and the frequency span at the values such that the carrier can 
easify be viewed, and match the carrier level with the reference level. 


Press 

Press 

Press 


CENTER FREQ 


FREQ SPAN 


REF LEVEL 


and make adjustment with the data knob, 
and make adjustment with the step key. 
and make adjustment with the data knob. 


<2) Read the carrier frequency fc from the center frequency indication and read the carrier 
level Ec from the reference level indication. (See Fig. 4-14.) 

2) Match the delta marker with the 1st side band and read the frequency fse and level Esb 
from the della marker indication. 


Press 


PEAK 


ON 


AMKR ! and make adjustment with the data knob. 


(See Fig. 4-15.) 
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^ 7 Me^avurina FM Wave 


The FM modulation index m is obtained from the following expression, 
Es B 


tn = 2 X 


. En.. - E= 6 
= log -20 


The modulatior, freguency. is obtained from the following expression or from the delta 
marker frequency indication. 

f«= I fsB - fo 1 ■ 

u’it { io obtained from the following expression. 

The frequency shift fpeak 'S ooiatneu hu 


Af pe.lf = ^ 


X f, 


iw Dec 11 

ITT ,* dfi A_vie* BJlM* 


TwDec 11 t8;52tM 1998 
.UT H <!B ^.vietB.SlafO: 

/t 



Fig. 4-14 FMwavefc and Ec 


Fig, 4-15 FM wave fs8 and Ess 
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4.4 Measuring pulse-modulated wave 


4,4 Measuring puise-modulated wave 

The spectrum analyzer equivaientiy analyzes the waveform and displays higher harmonic and 
dominant wave contained in the waveform. As illustrated in Fig.4-16 (a), if the time-axis 
waveform of the pulse-modulated wave is converted into the frequency axis, spectrum 
distribution having envelope centered at the carrier Fc as shown in Fig. 4-16 (b) is obtained. 

In case of pulse-modulated wave of a radar, the following can be determined with the spectrum 
analyzer. 

• Pulse repetition frequency (PRF) 

• Pulse width (r) 

9 Carrier frequency (fc) 

• Peak power (Ppeak) 

• Average power (Pave) 



- CAUTION - 

The maximum Input level of the analyzer is +30dBm, OVDC when the input attenuator is set 
tolO dB or above. Pulse-modulated wave of a radar which has great peak power should be 
sufficiently attenuated by using a coupler before fed to the analyzer input connector. 

As the analyzer mixer input level is -lOdBm, set the input attenuator so that 

Ppeak^ —10<^Bm. To prevent mixer saturation, lower the input attenuator by lOdB starling at 

50dB and find the minimum attenuator value which will not lower the signal level. 
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i.i Measuring pu/5e-modu/aipw 


Pulse width (r) 

The pulse width (r) is determined by the inverse number of the 1/2 width of the main 
or inverse number of the side lobe. To obtain an envelope with sufficient resolution 
resolution bandwidth should be set in the range described below. 


Pulse repetition frequency (PEF) x 1 ,7s Resolution bandwidthg0.1/r 


Carrier frequency . ;| 

The measurement accuracy of the carrier frequency (fc) is determined by the pulse widt| 
If X is small, the main lobe spreads out and the determination of the center becomes diffi| 
To display the center accurately, SPAN/DIV should be set wider than 1/ r. in this 
measurement frequency accuracy is the center frequency accuracy at the SPANl 
specified. >3 


Peak power (Ppeak) ^ 

The amplitude indication is in proportion to the resolution bandwidth if the resof 
bandwidth of the spectrum analyzer satisfies the following conditions:_ i 


Pulse repetition frequency (PEF) x 1.7< Resolution bandwidth <0.2/r 


Under this condition, the amplitude indication is in proportion to the resolution bandwidt| 
the relationships between the actual peak power P^^ (dBm) and amplitude indication| 
(dBm) can be expressed as follows. I 


a: Pulse attenuation factor 


Average power Pgve (dBm) 

The average power Pgve (dBm) is determined as follows. 

Pave = Ppave ^ PRP ^ P^P- Pulse repetition frequency (Hz) 

t: Pulse widtfi (s) 
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4.5 Measuring the Occupied Ba 


^^pera‘^or\ Procedure 


tfie center frequency so that the Trace A signal wave is displayed at the center of the 
en and specify the frequency span and resolution bandwidth to the values be 


WRITE A 


ER FREQ 


:! SPAN 


COUPLE 


data adjustment 


Trace DET. to SAMPLE mode 


TRACE DET, 


SAMPLE 


in this sequence. 


the occupied bandwidth, 


in this sequence 
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4.5 Measuring the Occupied Bandwidth (OBW) 


When the calculation is complete, the occupied bandwidth and the carrier frequency (Fc: 
the center value of the occupied, bandwidth) are displayed at the upper right of the 
screen and the marker is set at the point of the ratio against the entire power. 

For example, if the ratio is 99.0%, the markers are set from the left end of the screen to 
the points of 0.5% and 99.5% of the entire power, respectively. 



Fig. 4-17 Measuring OBW 


The ratio against the entire power can be modified by ten-key operation. 
Example: 

Press 


^HIFT 


UTIL 


OBW 


J in this sequence, and the occupied bandwidth 
is displayed. 


Press 


GHz 


and the ratio is set to 80%. 
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___ 4.5 Measuring the Occupied Bandwidth (OBW) 

(2) How to calculate the occupied bandwidth (OBW) 

The data on the analyzer screen consists of 701 points along the frequency axis. If the 
voltage of one point is assumed to be Vn, the total power P on the -screen can be obtained 
from the following expression, 

TOl y-i 

P CW ] S' 2 — 5 — (R: Input impedance) 

R 1 K 


The following expression Is satisfied if the total of the powers at the interval from the screen 
left end to the X-th point is 0.5% of the entire power P. 

* Vn* 

0. 005P = 2 —=— (When the ratio is 99.0%) 

fl -1 K 


The following expression is satisfied if the total of the powers at the interval from the screen 
left end to the Y-th point is 99.5% of the entire power P. 

Vn* 

0. 995P = 2 ^ ^— (When the ratio is 99.0%) 


Determine the values of X and Y from the expressions above and substitute them into the 
foWowing expression to obtain the occupied bandwidth. 

OBW CHz3 = — {f^SPAN- Frequency span) 
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_ 4.6 Measuring Adjacent Channel (Leak) Power (ADJ: Adjacent channel power) 

4.6 Measuring Adjacent Channel (Leak) Power (ADJ: Adjacent channel power) 

Use the Trace A memory of the analyzer to execute calculations to determine the total power 
from the measurement data on the screen, to integrate the power with the specified bandwidth 
(BS) and to determine the ratio, 

Two types of measurement are available: i ADJ POINT } and [ ADJ GRAPH j 


ADJ POINT : The leak power of the upper and lower channels are measured at the 
specified channel interval. 

ADJ GRAPH : The leak power of the bandwidth specified (BS) is determined for each of 
the frequency points and the results are stored in the trace B memory and 
displayed on the screen. 

-CAUTION -- 

1. The dynamic range is lowered if the signal level is much lower than the reference level. 

Span recommended is four or five times of the channel interval of the radio. 

2. Measurement with minimum error can be obtained if the analyzer bemdwidtti is set to 1/40 
or below of the specified bandwidth. 

3. If too much noise is contained in the signal, especially when Oie modulated wave is false 
aural signal, set the trace DET to SAMPLE mode so that error can be minimized. 


( 1 ) . Measurement Procedure 

(D Set the center frequency so that the trace A signal wave is displayed at the center of the 
screen and specify the values of frequency span and resolution bandwidth to be 
measured. 


A I i”WRITE a] 
- 11 - 1 


CENYTER FREQ 

9 

0 

2 

MHz 


FREQ SPAN 

5 

0 


kHz 

COUPLE, 

i RBW j 

1 1 0. 

0 Hz 

REF LEVEL 

Make adjustment with the knob ( so that the signal is In the 


vicinity of REF. 


0 Set the Trace DET to SAMPLE mode. 


Press 


MENU 


I 


TRACE ]\ SAMPLE ] 
DET 1^—-.■* 
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. 4.6 Measuring Adjacent Channel (Leak) Power (ADJ: Adjacent channel power) 


Method using J ADJ POINT [ is explained in paragraph (a), and method usinq 

p—L-—________ J ^ 


ADJ GRAPH \ is explained in (b). 


(a) Method using } ADJ POINT 


(a-1) Set the marker to the frequency of the specified channel. 

I ON II 9 2 II I 

(a*2) Select the adjacent channel leak power mode and set the specified bandwidth 
and channel interval. 


Press ‘^HIFT 


! ADJ SETUP I to select 
'! CH SP/BS I 


and specify the channel interval. 


I A DJ SE TUP t 1 2 . 5 kHz 

I IOHI/BS i‘-''-"-“I-'■- 

I-'_t 

Then, select BS (bandwidth specified) and set the value. 


I ADJ SETUP I 8 


(a-3) Execute measurement of the adjacent channel leak power. 
(Execution of ADJ POINT) 


Press J ADJ { 

I POINT ' 


The marker indicates the point of the specified channel frequency + channel 
interval and the power ratio of the upper adjacent channel against the lower 
adjacent channel is displayed in the marker indication area of the upper right 
corner of the screen. 


This calculation is repeated every time T 1 is pressed. 

! POINT I 
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4.6 Measuring Adjacent Channel (Leak) Power (ADJ: Adlacent channel oower) 


Iiif jjii 2 13:«:ll 199» W 
ATT 10 (IB A.»r;teeh|jnl 


ADI lUMOl) 
• TA.H dB 
-T4.25 dB 



Fig. 4-18 Measuring the adjacent channel leak power {ADJ POINT) 
-— CAUTION - 

1. When executing ADJ POINT measurement, at first set the marker to Uie frequency of the 
specified channel as in (a-2). The measurement will not operate if the channel interval 
and the specified bandwidth are not set or set incorrectly. 

2. If the marker function is used after measurement, the indication is In delta marker mode. 
Before measurement, do not forget to set the marker to the specified channel frequency. 


{b) Method using 


GRAPH 


(b-l) Select adjacent channel leak power mode and specify set the specified 
bandwidth (BS). 

_ UTIL .. 

Press ^HIFT ! 3 11” ADJ SETUP ’ to select BS 
.!- 11-1, qhsP/GB ' 

and set the specified bandwidth by pressing 


^r~in~]Rn 
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4.6 Measuring Adjacent Channel (Leak! Power (ADJ: Adjacent channel power) 


(b-2) 


Execute measurement of the adjacent channel leak power 
(Execution of ADJ GRAPH) 


Press ! 


ADJ 

GRAPH 


The result of the adjacent channel leak power calculation are displayed on the 
screen B, Calculation result is displayed ever time the key is pressed. 


(b-3) By using the delta marker, the adjacent channel leak power can be measured 
with channel interval displayed. 


Press 


ON 


0 


MHz 


and set the marker to the specified channel frequency. 


Press j AMKR J and set the adjacent channel frequency to be measured 
I 1 knob, step key and ten-key operation. 


Press 


kHz 


The adjacent channel leak power ratio is displayed in the upper right corner of 
the screen. 



Fig. 4-19 Measuring the adjacent channel teak power (ADJ GRAPH) 

- CAUTION - 

Measurement will not operate if the specified bandwidth is improper. 
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A-6 . .Measuring Adjacent Channel (Leak) Power (ADJ: Adjacent channel power) 


(2) Calculation Method 

The analyzer screen data consists of 701 points along the frequency axis. If Pn is assumed 
to be power of one point, the total power P on the screen can be obtained from the 
expression as follows. 


P CW 3 


7 0 1 


z 

n - I 


Pn 


If AX is assumed to be the specified bandwidth (BS), the adjacent channel leak power at 
the n-th point from the screen left end is determined by the expression as follows. 



(If the following conditions are satisfied: 

n- AX/2>Start frequency and n + AX/2<Stop frequency) 
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----- 4,7 Analyzing the burst signal spectrum 

7 Analyzing the burst signal spectrum 

Burst signal spectrum can be analyzed, using the Gated Sweep function. Burst signal is often 
used for magnetic tape record in the VTR, 8mm video and digital audio tape (DAT). 

Measurement method 

Use the gated sweep control terminal (GATE IN terminal) on the analyzer rear panel for gale 
control. Sweep starts at the TTL level "High" (or Open) and stops at "Low". 

The input signal and the gate control signal should be as specified below. 



\ 

RBW 

3MHz. 1MH2 

SOOkHz 

100kHz 

30kHz 

10kHz 

Ati 

10//S 

or more 

15^S 
or more 

20^s 
or more 

SOyuS 

or more 

180//S 

or more 

At2 

15//S or more 

At3 

Vs or more 


lote: When measuring noise, Detection mode should be set to SAMPLE. 
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_ 5. EXPLANATION OF FUNCTIONS 

t 5 . EXPLANATION OF FUNCTIONS 

This chapter explains the key fanctions and menu. 
t:‘A fist of menu is given in Appendix 3 at the end of this manual. 
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5.1 Basic Key Functions 


Table 5.1-1 Center Frequency Display Resolution 


Center Frequency Display Resolution 

MHz 

( Span >1000 MHz) 

100 kHz 

(1 OOOMHz > Span > 100 MHz) 

10 kHz 

(100MHz>Spana 10 MHz) 

1 kHz 

(10MHz>Span£l MHz) 

100 Hz 

(1MHz >Spans 100 kHz) 

10 Hz 

(100 kHz > Span a: 10 kHz) 

1 Hz 

(10 kHz > Span a 200 Hz) 

1 Hz 

( Span sO Hz) 


(1) Explanation on the Menu 


CENTER FREQ 


_ 


GF STEP 
AUTO/MNL 


} If MNL is selected, the analyzer enters the Center frequency step size 
{ setting mode. 

J 

Data entry is enabled and the data on the Center frequency step size 
will appear on the screen. 


FRWQ OFS 
ON/OFF 


If AUTO is selected, 1/10 of the span is set. 

If ON is selected, the offset frequency can be set in the range from 0 to 
+ 100,000MHz. However, if the data entered is below Uie display 
resolution, the value of the display resolution is automaUcally set. 


Center Frequency (Display) = Center Frequency (Specified) + OFFSET 


If OFF is selected, the offset is canceled. 


t~ - 1 

I +/- \ Select the sign of the offset frequency 

I I 

• I 

-j 

I 

r- 

} MIX INT [ Select this function when measuring the signal from the RF input 

! [ connector, using the internal mixer. 

^- 

} MIX EXT } Select this function when measuring signals using the external mixer. 

I } The center frequency can be set in the range from 12.4 to 325GHz. 

|.- J j|.,Q condition setting menu will appear. 

I 

t 
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5.1 Basic Key Functions 


, 10 MHz REF , INT is specified, the internal reference frequency .is selected. The 

I INT/EXT J frequency measurement accuracy will be +2x10-8 /day. 

■* + 1 X10-7 /year. 

If EXT is specified, the external reference frequency connected to the 
lOMHz REF IN/OUT terminal on the rear panel is selected, and the 
frequency,accuracy Is determined by this. 

The frequency error of the external reference source should be within 
5x10-6 and the output level within the range of-5dBm to +5dBm. 


- - CAUTION -—— 

1. When INT is specified, remove the external reference source from the 10MHz REF 
IN/OUT terminal, If it is connected, spurious will be generated. 

2. When EXT is specified, do not forget to connect the reference source. If not connected, 
the frequency measurement error is significantly increased. • 


(2) Setting the External Mixer Conditions 


CENTER FREQ 

1 1 

—MIX EXT f-1 

> 



POSl BIAS 


If the external mixer bias is plus-signed, adjust the mixer bias with this 
key. 

The bias can be set with the Data knob, Step key, Ten keys, and 
loaded when the ENTER ['^h^ { key is pressed. The value of the 


bias specified will appear in mA, in the active area at the upper left of 
the screen. 


j.- 

I MEGA BIAS 


j.- 

\ AMP TD 
I CORRECT 
h-- 


t 


I If the externa! mixer bias is minus-signed, adjust the mixer bias with this 
J key. 

The bias can be set with the Data knob, Step key. Ten kevs and 

ENTER r- , j , 


loaded when the ENTER 


Hz 


key is pressed. The value of the 


bias specified will appear in mA, in the active area at the upper left of 
the screen. 


T 

I This key is used to enter the data on the external mixer conversion loss 
j and frequency characteristics correction. 

When this key is pressed, the menu to enter the correction data will 
appear. 
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5.1 Basic Key Function s 


I--—, 

I BAND J Set the frequency bandwidth of the external mixer to be used 

I SELECT 1 

j. j frequency bandwidth which can be set is shown In Table 5.1-2. 

1 

{ Select the necessary bandwidth with the Data knob, Step key and Ten 

{ keys. When using the Ten keys, specify the Band No. in Table 5.1-2. 

' The Band No. and the mixing degree (N) will appear in the active area 

! of the upper left of the screen. 


Table 5.1-2 External Mixer Frequency Bandwidth which Can be Set 


Band No. 

Frequency Range (GHz) 

Mixing Degree (N) 

1 

12.4 to 18.0 

3 

2 

17,0 to 26.5 

4 

3 

22.0 to 33.0 

5 

4 

26.5 to 40.0 

6 

5 

33.0 to 50.0 

8 

6 

40.0 to 60,0 

8 

7 

50.0 to 75.0 

10 

8 

60.0 to 90.0 

12 

9 

75.0 to 110.0 

14 

10 

90.0 to 140.0 

18 

11 

110.0 to 170.0 

22 

12 

140.0 to 220.0 

28 

13 

170.0 to 260.0 

34 

14 

220.0 to 325.0 

42 


(•--- 

1 BAND LOCK If ON is specified by the BAND SELECT, the bandwidth is fixed to the 
I ON/OFF I value which has been selected in the above step. 

^ J center frequency and the start/stop frequency can be entered 

} within the frequency range selected. 


If OFF is specified, the bandwidth is automatically selected from Table 
5.1-2 according to the center frequency and the start/stop frequency 
entered. 


SIGNAL ID I Since no preselector is contained when using the external mixer, 

ON/OFF I multiple spectra will appear against one signal due to image and multiple 

J regpcngg When the SIGNAL ID function is operating, the true signal is 
identified through the identification operation for each sweep. When the 
. true signal is identified, the spectrum display position will not be 
modified. 
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—--- 5.? Basic Key Funetl(^nK 

(3) Selecting the External Mixer Correction 


CENTER FREQ 


AVG LOSS 
ON/OFF 


MIX EXT 


AMPTD 

CORRECT 


LOSS: FREQ 
EDIT 


Enter the average conversion loss of the external mixer to be used 


the Ten keys and the ENTER 


entsr 


Hz 


key. 


with 


If this key is set to ON, the measurement results will be corrected by 
the conversion loss entered. 

This function is canceled, when this key is set to OFF. 

When this key is pressed, the table and menu to enter the conversion 
loss of the external mixer to be used will appear. 


t- 

1 LOSS: FREQ 
ON/OFF 


I If this key is set to ON, the correction specified in the above step is 
1 executed by the LOSS:FREQ EDIT. 

This function is canceled when the this key Is set to OFF. 
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5.1 Basic Key Functions 


(4) Entering the External Mixer Correction Data 


Press the following keys in the sequence as shown: 


CENTER FREQ 


MIX EXT 


I I 


AMPTD 

CORRECT 


t I 

I I 


LOSS: FREQ 
EDIT 


The window as illustrated below will appear so that data can be entered. 
The data is scrolled with the Data knob and Step key. 


INPUT/ 

MODIFY 


REF itBfi 
itW 


E.\T 26 „We.S 
RSf 3 mz 
\lf 3 m 
SIP 50 iss 


ATT a (B 


-Lffite B.blaak TBl cD!I 


iMB 33.25e GHz 


SPAS 13.51 Sfe 


?+XilFV 

IK®T 

am 

aim. 

DELETE 




2 

m 

4 

5 


GHz -22.8 ciB 1.88 i4 IN'II 
33Jet'8H8iUi GFiz -23J dS 1.28 b.A '. 


RETISN 


Fig. 5.1-2 Entering the External Mixer Correction Data 


I This key is used to switch between the input and Modify modes. This 
J function operates on the item underlined. 

J 

In the Input mode, enter the frequency, level and bias current in this 
sequence. One-point data is defined by these three values. The data 
entered will be sorted in the ascending order. 


t_ 

f INSERT 
! ON/OFF 


In the Modify mode, modify the data which has been entered-per 
frequency and per level, and the data modified will be sorted. 


When this function is set to ON, an empty-line is inserted in the cursor 
line prompting data entry. 
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•i i Basic Key Functions 


cursor'”' 1 This key switches the input between Frequency. Level and Bias, 
CHANGE 1 


DELEE 

\ -- 

^. 

I TABLE 

5 INIT 

y - 

I 

t- 

' return 


■I 

I 

» 

I 

I 

.J 


1 

I 

I 

\ 

I 

. J 


T 

I 

1 

I 

I 

. J 


This key deletes the cursor line. 


CONFIRM i. 

When this key is pressed, menu ot -j 

and ail the data entered will be deleted. 


will appear, 


When this key is pressed, the window will be dosed and the preceding 
menu will appear. 


1 
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5.1 Basic Key Functions 


5.1.2 Frequency Span 



|q£? LEVC. 


SPAN' . 

20.00 HH.Z' . f\ : . 

' 1 

.f- -. 

. L 

1 ‘ 

1 

! 

--Frequency Span-- 


Fig. 5.1-3 Frequency Span 


FREQ SPAN 


Vi/hen this key is pressed, the analyzer enters Frequency span setting 
mode. 


You can enter data. The frequency span data will appear on fre 
screen. 

--- CAUTION - 

Modification can be made if the Frequency span mode is set to Linear, and not if set to LOG 
span mode. 


(1) Frequency Span Display Resolution 


Table 5.1-3 Frequency Span Display Resolution 


Frequency Span Display Resolution 

10 MHz .. 

. ( Span > 4000 MHz) 

1 MHz . . 

. ( 4000 MHz > Span> 400 MHz) 

100 kHz . . 

. (400.0MHz > Span> 40.1 MHz) 

10 kHz .. 

. (40.00MHz > Span> 2,01 MHz) 

1 kHz .. 

. (2.000MHz & Span > 401 kHz) 

100 Hz . . 

. (400.0MHz > Span> 20.0 kHz) 

10 Hz .. 

. (20.0MHz > Span> 2.00 kHz) 

1 Hz . . 

. (2.000MHz a Span ) 
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5.1 Basic Key Functions 


5.1.3 Start and Stop Frequency 







Fig. 5.1-4 Start/Stop Frequency 


R3265: OHz to 8GHz {initial value OHz) 
R3271: OHz to 26.5GH2 (Initial value OHz) 

R3265: OHz to 8GHz (Initial value 8.3Hz) 
R3271: OHz to 26.5GH2 (initial vaiue 26.5Hz) 


- CAUTION - 

In LOG span mode, the start frequency (stop frequency) is replaced with an approximate 
value to the value specified. 


FREQ OFS 
ON/OFF 


I If this function is set to ON, the offset frequency can be set within the 
I range fromO to ± 100,000MHz. However, in case data below the 
display resolution has been entered, the value of the display resolution 
is automatically set. 


Start (or Stop) frequency (display) = Start (or Stop) 
frequency (specified) + Offset 


If the function ts set to OFF, the offset is canceled. 


. Select the sign of the offset frequency setting. 
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E.1 Basic Key Functions 


5.1.4 Reference Level 


Reference level _ 

(Initial value = OdBm) 


Reference Level 


The reference level can be set within the range from 
+ 60dBm. 


REF LEVEL 


CAUTION 


set to MANUAL or MIN ATT. 
be narrower than specified 


In case the input attenuator has been 
the reference level setting range may 
here (-143 to +60dBm}. 


] The amplitude scale can be set to lOdB/div to O.ldB/div. 


X dB/div 


] The reference level data is displayed in voltage unit. 

■i An error may be contained in the value displayed in voltage unit which 
I has been converted from the dBm unit. 

1 

I” I jhe interval from OV to REF level is displayed in 

1 ' Linear: (REF level/10)/div 


LINEAR 


Display is multiplied by two according to the 
Reference level. 

(REF !evel/20)/div 

[ Display is multiplied by five according to the 
\ Reference level. 

‘ (REF level/50)/div 

\ Display is multiplied by ten according to the 
5 Reference level. 

(REF level/1 OOydiv 
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5.1 Basic Key Functioitfi 


UNITS 


Selects the units for the Reverence level, Display line and Marker level 
from the following menu, 


dBmV 


i dBm + 47dB 


dB;/Vemf 


dBm + 113dB 


VOLTS 


REF OFS 
ON/OFF 


V^ATTS 


! 10 10 mW 


The reference level offset level can be set within the range from 0 to 
ilOO.OdB. 

Reference level (display) = Reference level (specified) + Offset 


1 ""^/OFF^^ ' 3 6GHZ t)y about 5dB in the band from 0 to 

t--J 

If set to OFF, the function is canceled. 

~ CAUTION ---- 

1. The LOW NOISE function is provided only in the R3a65, and not in the R3271. 

2. If the LOW NOISE function is set to ON. the tertiary modulation distortion or ldB gain 

compression will be deteriorated. Therefore, set this function OFF when measuring 
distortion. ^ 
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-—---- 5.1 Basic Key Functions 

5.1.5 Couple (Interlocked functions) 



Resolution bandwidth (RBW) 

t 

I 

I 

Video bandwidth (VBW) 

I 

I 

I 

Sweep time (SWP) 

I 

I 

I 

RF attenuator 


Narrower 


Longer 


Wider 


Shorter 



Fig. 5.1-6 RBW: The Maximum IF Bandwidth which can be Separated asTvyo Signals 


When the RBW is set to a narrower value, the spectrum becomes slender and the resolution 
is increased. Consequently, separation of adjacent noise from the spectrum to be measured 
or separation of a spectrum from another spectrum can be executed. However, as the 
resolution becomes narrower, the lime required for measurement will increase. If the sweep 
time is not sufficient, the signal level is lowered and message UNCAL will appear. 



CPL 






RBW 






The RBW can be set within the range from lOHz to 3MHz. The initial 
value is AUTO and the optimal RBW is selected in accordance with the 
frequency span. (See Table 5.1-4.) 
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5.1 Basic Key Functions 


Table 5.1-4 RBW Automatically Selected 


Frequency span 


RBW 


3 MHz 
1 MHz 
300 kHz 
100 kHz 
30 kHz 
10 kHz 
3 kHz 
1 kHz 
300 Hz 
100 Hz 
30 Hz 
10 Hz 


(2) Video Bandwidth (VBW) 


Span 5 200MHz 
200 MHz > Span & 60MHz 
60 MHz > Span a 20MHz 
20 MHz > Span i 6MHz 
6 MHz > Span i 2MHz 
2 MHz > Span a 300kHz 
300 kHz > Span > lOOkHz 
100 kHz > Span > 30kHz 
30 kHz > Span > 10kHz 
10 kHz > Span > 5kHz 
5 kHz > Span > 1kHz 
1 kHz > Span 


The video bandwidth is used to detect signal buried in noise by averaging the noise overlaid 
on the waveform and the noise at the bottom. The noise averaging is executed by inserting 
a low pass filter into the detected signal. Thus the S/N ratio is improved by about lOdB. To 
increase the efficiency of averaging, set the bandwidth of the low pass filler in accordance 
with the RBW. (1/10 of the RBW or below) 

In case the VBW is set too narrow, the measurement level is lowered due to the time 
constant of the low pass filter and the message UNCAL may appear. In such a case, set the 
sweep time longer. 
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VBW } The VBW can be set within the range from 1Hz lo 3MH2. The initial 


1 1 value is AUTO and the RBW VBW. 

(3) Sweep Time (SWP) 

ATI IS dB ,A.ffriTe B.blank gSBl All ii dS A..fnteB.!3!ai!k 



Fig. 5.1-9 SWP = AUTO {500ms) Fig. 5.1.10 SWP = 50ms 


If the sweep is set too fast and the signal cannot be displayed in time, an error is caused in 
the level display and the message will appear at the center of the screen. In such a 

case, set the sweep time longer. 



SWP i The SWP can be set within the range from 20ms lo 1000ms The initial 

] value is AUTO to select a range in accordance with the frequency span, 

-J gQ jgygl ^i|| jjg CBUSed. 

If Span*0Hz, the setting range is from 50//S lo 1000s. 

The relationships of the SWP AUTO value with the Frequency span, 
RBWandVBW 

Frequency span/ {R8W ’ Min (RBW.VBW) *0.5 p = SWP 
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-—---—-- 5.1 Basic Key Functions 

(4) Input Attenuator (ATT) 

The attenuator is used to prevent the input block damage and attenuate the input signal 
amplitude to a level which facilitates easy observation as well as to prevent the generation of 

distortion. 


CPL -] 

-, 

j The ATT can be set within the range form 0 to 7dB. However, if MIN 

-J ATT has been set to ON, a value lower than the j" min ATT 

value cannot be set. '-- 

The initial value is AUTO (10dB) and the optimal ATT value in 
accordance with the reference level is automatically set. 


(5) AUTO Selection 


CPL 




AUTO 


ALL AUTO 


When setting the COUPLE function to AUTO, select the AUTO in the 


The function which is currently in data entry mode will appear in 
reversed (black-white) display. The others will appear in white. 


Example: 


RBW 


In Data entry mode and in Manual mode. 
In Manual mode. 

The RBW at the lower left of the screen is 
underlined. 


RBW In AUTO mode. 


All the COUPLE functions are set to AUTO. 


5-17 


Mar 22/91 




















R3265 / 3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


(6) Menu on page 2 


5.1 Basic Key Functions 



{• 

I- 

h 

1 - 

I 


MIN ATT 
ON/OFF 


RBWiSPAN 

ON/OFF 


VBWiRBW 

ON/OFF 


DIGITAL IF 
1/ii/OFF 


\ This key operation will determine the minimum value in the Input 
! attenuator AUTO mode. 

•* If this function is set to OFF, lOdB is set. 

This function is used to protect the input and prevent errors in level 
measurement and distortion measurement. 

(Example) • In level measurement, set the MIN ATT so that the 
mixer input level will be - lOdBm or below. 

(MIN ATT > Signal level + 10dB) 

• In distortion measurement, set the value as follows. 
MIN ATT > Signal level + 30dB (0 to S.SGHz) 

MIN ATT s Signal level + 10dB( >3.6GHz) 

I Set the ratio of the resolution bandwidth against Uie span. 

1 

I 

■' If the RBW has been set to AUTO, the RBW v^ue is automatically 
determined for the span in the ratio specified here. 

The value from 0.1 to 0.001 can be entered. 

The initial value is 0.01. 

T 

! Specify the ratio of the video bandwidth (VBW) against the resolution 
! bandwidth (RBW). If the VBW has been set to AUTO, the VBW is 
automatically determined according to the RBW vdue in the ratio 
specified. 

The initial value is 1. 


[ If the Digital IF is set to 1, the Digital IF is set when the RBW is 100Hz or 
[ below, if the Digital IF is set to II, the Digital IF is set when the RBW is 
■' 30Hz or below. 

When the span is set to 200kH2 or more, or OHz, the Digital IF mode is 
automatically switched to the Analog IF mode. 


I If the Digital IF is set to OFF, Analog IF is set. 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

r 
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5.1 Basic Key Functions 


I ----. CAUTION --- 

1. When the Digital IF is used, the functions described in Table 5-5 
cannot be used. 

2. The RBW 30Hz and 10Hz In Analog IF mode fluctuates in the level 
due to the change in temperature. Therefore, use it after CAL. 

No definition has about the bandwidth accuracy, level accuracy 
and noise level of the RBW 1 0Hz in Analog IF mode. 

Setting the RBW lOHz in the Analog IF mode indicates “RBW 
*10Hz“. 

3. The digital IF dynamic range displayed will be about 76dB in the 
input frequency range of ± 300Hz. 


Table 5.1-5 Function which Cannot be Used in Digital IF 


SWEEP TIME 
VIDEO BW 
MARKER COUNTER 
SWEEP TRIGER 
TRACE DET 
WINDOW SWP 
FULL SPAN 
LOG SPAN 
ZERO SPAN 
EXT TRIGGER 
SWEEP MODE 
AUTO ZOOM 


PREV MENU [ The preceding menu will appear. 
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5.1.6 

( 1 ) 


S .1 Basic Key Functions 


Menu Keys 

Trigger Menu 


MENU 


I 


VIDEO 


TV-V 


TRIG 


The Trigger condition setting menu will 
appear. 


FREE RUN j Sweep is internally repeated automatically. (Initial value) 

J • 

LINE j Sweep is repeated, being synchronized with the AC power frequency. 

J 

"“T 

I Trigger is executed with the waveform on the screen. 


TV-H 


VVhen ^his mode is set, an arrow-^wiil appear at the scale at the 
eftmost of the screen to indicate the trigger position. You can set the 
trigger levei with the Data knob, Step key and Ten keys. 

The position of the trigger level is indicated at the full scale 100 in the 
active area of the screen. 



Fig. 5.1-1 1 Trigger on the Waveform on the Screen 
waveform Vertical synchronous signal of the TV vi 


video 


eftmost of he screen to indicate the trigger position. You can set the 
trigger level with the Data knob, Step key and Ten keys. 

a\te°arl° oHh'e sol®n.' 


i s^SnaMNTSC)'"®®®™'^ ='"'Phronous signal of the TV 


This trigger becomes valid at the sweep time 20ms or below. 
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5.1 Basic Key Function !: 


I 

t 

I 

I 

I 

I 

I 

I 

I 

t 

I 

I 

I 

I 

I 

I 

t 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

i 

I 

( 

I 

^- 

I EXT 

f 

I 

1 -- 

I 

I 

i 

I-- 

! SLOP 

\ +/- 


ODD 

FIELD 


EVEN 

FIELD 


Trigger is executed with the horizontal 
synchronous signal of the odd-numbered fields of 
the TV signal. 

You can specify the line number to be triggered 
from 5 through 263 with the Data knob, Step key 
and Ten keys. 

Trigger is executed with the horizontal 
synchronous signal of the even-numbered fields of 
the TV signal. 


T 

I 

I 

I 

I 

J 


You can specify the line number to be triggered 
from 4 through 262 with the Data knob, Step key 
and Ten keys. 


The sweep IS controlled by the external trigger. The TTL level signal is 
fed to the EXT TRIG terminal on the rear panel and trigger is executed 
at the signal trail from High to Low {-) or at the signal rise from Low to 


I Select the polarity of the externa! trigger signal 

I 

J 


(2) Detection mode menu 


MENU 


TRACE DET 


Menu to set the detect mode to display 

_____J signal waveform in Trace mode will 

i appear. 

i POSI-NEGA I Selects the detection mode in which the Positive peak detection and 

I__J peak detection is automatically switched according to the 

I waveform to be measured. 

f ., 

1 , POSI j Selects the Positive detection mode. This mode is helpful when 

I..J [measuring the level of slender spectrum and the pulsed RF signal 

I because the spectrum peak is caught without fail. 

;_hold mode is automatically displayed.) 

I NEGA j Selects the Negative peak detection mode, 

t-J 

j--- 

, SAMPLE I Selects the Sample detection mode. 

I-i selected when measuring the noise level 

With the marker or when the Video average mode is set. 
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__ S. 1 Basic Key Functions 

(3) Sweep mode menu 


MENU 


r- 

I 

I 

I 

1 

V- 

I 

I 

I 

I 

I 

h 

I 

» 

I 

I 

f- 

I 

I 

I 

I 

y- 

I 

I- 

I 

I 

t 

I 

I 

I 

I 

I 

I 

I 

I 

I- 

I 

I 

r 

I 

I 

I 

L 


CONT 

SWP 


MANUAL 

SWP 


SINGLE 

SWP 


WINDOW 

SWP 


RESET 

SWP 


MKR PAUSE 1 
ON/OFF j 

_j 


SWEEP 

MODE 


The menu lo specify the sweep mode 
will appear. 


Continuous sweep mode is set. 


Manual sweep mode Is set. 

The current sweep point frequency and level are indicated. 

The sweep point can be moved with the Data knob or Step key. 

A single sweep is executed in synchronized state with the trigger mode 
specified. 

Sweep within the measurement window is executed. 

See Section 5.14 "Measurement Window Function". 

One reset is executed even during sweep and sweep starts from the 
beginning. 


When this key is set to ON, the Pause time can be set. 

Data entry is enabled and the Pause time is Indicated on the screen. 

The sweep will be held for the Pause time at the marker point. This is 
used for audio monitor at the marker point. . 

The Pause time can be set within the range from 100ms lo 1000s. 

The initial value is 1s. 

This function is canceled when set to OFF. 

___ CAUTION _ 

The MKR PAUSE function cannot be used int Zero span mode. 
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_ 5.1 Basic Key Functions 


(4) Sound menu 

A marker will appear and the demodulated wave at the marker point can be heard with the 
Internal speaker. 


MENU 

SOUND 1-1 



; AM/FM } Switches between the AM and FM. 

I I 

I I 

i --.. 

I { l^/FM 1 The AM wave is demodulated and can be heard. 


AM/is { The FM wave is demodulated and can be heard. 


I 


I 

r 

I 

r 

I 

I 

I 

I 

I- 

I 

t 

I 

I 

I 


VOLUME 


MKR PAUSE ! 
TIME 1 


The sound volume can be adjusted from step 1 tiirough 16 with the 
Data knob, Step key and Ten keys. 


The Pause time can be set and the Pause time is indicated on the 
screen. Sweep is held at the marker point for the Pause time specified. 
The Pause time can be set within the range from 100ms to 1000s with 
the Data knob, Step key and Ten keys. 


L 

I 

t 

I 

I 

V 

» 

I 


SQUELCH 

ON/OFF 


if SQUELCH is set to ON, an arrow { •«- ) will appear on the scale at the 
right end of the screen. The signal of the level lower than this Squelch 
level will not be demodulated. 






The Squelch level can be specified with the Data knob, Step key and 
Ten keys. 


lue Oct 91990 
REF f.e dBm AIT U (tB F..frite B.blac* 



Fig. 5.1-12 Setting the Squelch Level 
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_ s.T Basic Key Funct/ons 


1 

t 



AM AGC 
ON/OFF 


If this is set to ON, Auto gain control (AGC) will operate on the AM 

wave to be heard. , i tM 

This function is valid when the REF level is set to UN. 

This function is canceled when set to OFF. 


---- CAUTION- 

The AM AGC function cannot be used in Zero span mode. 


SOUND 1 The Sound mode is canceled. 

OFF ! 


(5) Use as the Fixed Synchronous Receiver 

0) Set the marker at the spectrum to be monitored. 

® Press the SOUND jkeys to set Sound monitor state. 


Set the Pause time as_foilo_ws_.__^ 

1 MKR PAUSE 1 

Press the 1 TIME j and enter heJPausetirn^ 
(For examplerrf~se¥ng 10 seconds, press the 1 


0 


MHz 


keys.) 


Selecting the demodulation type 
r-1 

Press the 1_ _ j key to select AM or FM. 

The one reversed in biack-white is specified. 

Adjusting the sound volume 

Press th9['T0LUMi_J anj make adiustment with the Data knob and Step key. 

Setting the SQUELCH level 

Press the'Key to ON. 

Press tne, qN/OFF 1 ^ 

The Squelch leuel is indicated with the arrow on the scale at the right ^ 

screen, specify the Squelch level higher than the Noise leyet with the Data knob, Step 
key and Ten keys. Thus, no sound can be heard when no signal is fed. 





























B32BSI3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 





SOUND 

OFF 


MENU 


:0RATICULE 

«-:^ON/OFF 


[ If this function is set to OFF, all the characters excluding the soft menu 
I will be deleted. 


They will appear when the function is set to ON. 


! If set to ON, graticulation will appear on the screen. 

I 

I 

Set this OFF to cancel the graticulation. 


FREQ DSP 
pN/OFF 


If this is set to OFF, all the data on the frequency nrieasurement such as 
center frequency, start/stop frequency, span, marker frequency and 
frequency offset will be erased form the screen. 


Setting SOUND OFF 


J'o'pancei the Sound monitor, press the 

• ---T 


SOUND 


'Setting the Display tine 


or Press the! 


.CHAR DSP 
ON, OFF 


I The display line means the horizontal cursor line to be compared with 
! the waveform level. The display line can be set in the range between 
■* the lowermost level and the reference level. The inltiaf value is 
-50dBm. 
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(8) Selecting the Input/Output types 


5.1 Basic Key Functions 


MENU 


NEXT MENU 


I-- 


INPUT 

RF/PI 


INPUT 

50/75a 


REAR. PNL 
OUTPUT 


PREV MENU 


The Input is set to the RF when the input signal is connected directly to 
the RF input. 

The input is set to the Pi when the input signal is connected to the RF 
input through the Plug-in unit. 


Select 75 a if the ipdut irripedance has been modified by connecting 
the 75 a converter to the RF input. 

The voltage in the units dB;/ , 6B/u emf, dBmv or volts will be 
converted into 75a system when displayed. 


Select the output signal of the X or 2V/nGHz connector on the rear 
panel. 


XAXiS I Sweep voltage is output. 

I 

I 

j Sweep voltage from -5Vto +5V is output between 
the left end scsJe and the right end scale of the 
screen. 


The output impedance is about 1ka . 


LO.SWP { Voltage about 2V/N (N: Mixing degree) per 1 GHz 

2V/GHz j in proportion to the sweep frequency is output. 

The output impedance is about 1 ka . 


The preceding menu wil! appear. 
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5.2 TRACE Section Functions 


5.2 TRACE Section Functions 



Trace memory A and B are provided. Each of them can be rewritten according to the sweep, 
store and display any waveform. Various calculation functions are available and various 
waveform comparisons can be made. 

The CRT display consists of 701 points in the horizontal direction and 401 points in the vertical 
points. When the level data of every horizontal point is displayed, trace (signal waveform) will 

appear. 

The signal input is fed through the RF/IF section and detected by the LOG/UN amplifier before 
A/D-converted. The data enters Trace memory and is controlled by the CPU to appear on the 

screen. 


--—- CAUTION - 

AVEFtAGING (SAMPLE mode) is not allowed tO be executed during MAX HOLD (POSI mode) 
or MIN HOLD (NEGA mode) measurement. MAX HOLD (POSI mode) or MIN HOLD (NEGA 
mode) measurement is not allowed to be executed during AVERAGING (SAMPLE node) 
measurement. They should be set to different Trace Detection modes. 
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K9 TRACE Section Functions 


Memory A and Memory B are provided with identical soft menu functions. 
An example of Memory A operation is given below. ■ 

( 1 ) Trace mode 

__ 


WRITE A 



rsr -n.i 

l«d8/ r 


WRITE mode 

Memory A is rewritten by every new sweep and the results will appear 
on the screen. 


VIEW A I VIEW mode 

_-! If VIEW mode is selected in BLANK mode 

will appear again. If ViEw mode is selected in other than BLANK rnode. 
Memory A rewriting stops and the waveform on the screen also stops. 


redD«i2«3i«t85 098 A 1/2 
B .A.vset B.blafi 



BKTER 982.HfB 









.[ 









\ 












RBf -12.8 d8* 
lldB/ !— 



18 kHz - 

iSi 

388 Hz 
S8P 




CERTER l.MEHM 6Hz 


rig. 5.2-1 Basic waveform in VIEW Mode Fig. 5.2-2 Second Higher Harmonics in 


BLANK A 


{ BLANK mode 

^ Trace A for B) will be erased from the screen. Memory A (or B) saves 
the Trace data at the moment when BLANK mode is set. 

When VIEW mode is set, Memory A (or B) data will appear on the 
screen. 
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5.2 TRACE Section Functions 


t 

t 

t-- 

1 MAX HOLD -! MAX HOLD mode 

I A I 

I ^ I 

«. j frequency axis is compared to new data at every 

sweep, and the greater one is saved in memory and it will appear on the 
screen. Consequently, the waveform will be trace of the maximum 
values in the time series. In this mode, Trace Detection mode is 
automatically set to POSI. 


(2) Averaging mode 


^ A 


1 

_ 


AVG 

A 


The S/N ratio can be improved in shorter time compared to noise 
reduction by VIDEO BW. Quantitative analysis of the random 
components and measurement of signals buried in noise can be 
performed. In this mode, the Trace Detection mode is automatically set 
to SAMPLE, the number of times of averaging can be set to 2 through 
1000 by 1 step. 


AVG A j If this key is pressed (STP) white Averaging is in 

SRT/STP I progress, the Averaging mode is canceled and 

J j|- 3 Q@ niojjg jg g 0 { if the key is pressed again 
(SRT), Averaging mode operation starts from the 
beginning. 


t----• 

I AVG A I if this key is pressed (PSE) while Averaging is in 
j PSE/CONT I progress, The Averaging mode is held for a while. 

[ snd the number of times of Averaging will appear 

t at the upper left of the CRT screen, 

j If this key is pressed again (CONT), The Averaging 

I mode is resumed, starting at the point of hold. 

I 
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3J_ TRACE Section Funr^f, 


AVG A 
CONT/ONLY 


If set to CONTINUE, averaging operation will be 
continued by the Calculation method 2 after the 
specified number of times are complete. 


If set to 1 ONLY, after the specified number of 
times of averaging is complete, Trace is 
automatically set to VIEW mode and the Averaging 
is canceled. 


Averaging Calculation Method 


Calculation 
method 1 
Yn = Sigma/n 

Calculation_ 

method 2 Yn 
= ((N-1)-Yn_,) 
/N + Yn/N 


n : 

The current total of 


averagings 

N : 

The number of averagings 


specified 

Yn: 

n-th Trace data 

Yn: 

n-th Average data 

Yn-l: 

{n-1)th Average data 

Sigma: 

Sum of the data up to n-th 
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Normalize 


■f^ORMALlZE 
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The normalize lunclfe,^ 
by the signal saved In mom. 

input signal and the S'ghaUaV 

When actually displayed, the 
r mpils/gnal - Correction dall 


norm a 

ON/OFF 


‘ The NORMALIZE 
' When setting the function 
execute CORRECTION DATM 


DSP LINE 
ON/OFF 


' The display line means the honzont^ 
1 compare waveform levels. 


(Data setting) 
Data knob 

Step key 


Ten keys and unit key 


Incrsases'^and-^^J^ 
decreases by- i-%;._.yj 

step. 

The setting. reso'lijtLQ: 

is identic^ to 
Display resolottob. i 


‘ The current Trace A is saved as Corr^hon data 
1 ine cuiteni . ^ajp^amed when 

' into memory. This data will be maima 


MnnM A ; ine cuiteni ii<sv-c n. .w . 

SAvfcORR memory. This data 

__J the power IS turned oil. 


INSTANT 

norm A 


’ Normalize mode is set. 

When this key is pressed, a senes of following 
operations are executed. - 

® A display line will appear ^ 
point between the signal maximu p 

minimum point. n^rromion 

® The current Trace ^ DATA 

data into memory. (CORHto iw 

SAVE) _cot to ON. 
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5.2 TRACE Section Functions 


(4) Calculation mode 


MIN HOLD 
A 


XCH 


A-B-^A 


NEXT MENU 


MIN HOLD mode 

Every point data on the frequency axis is compared to hew data at 
every sweep and the smaller one is saved into memory to be displayed. 
Consequently, the waveform will be the trace of the minimum values on 
time axis. In this mode, the Trace Detection mode is automatically set 
to NEGA. 


A XCH B mode 

The contents of Memory A and Memory B are exchanged. 
The contents of Trace A and Trace B are exchanged. 


A-B->A mode 

For each point, the value of Memory A deleted by the value of Memory 
B will appear on the screen. The contents of Merriory A or the sweep 
results deleted by the contents of Memory B wilt be saved into Memory 
A. 

In case of A VIEW of B BLANK, the Memory A contents are deleted by 
the Memory B contents and the results are saved in Memory A. If 
Trace A is other than VIEW and BLANK, the sweep results are deleted 
by the Memory B contents and the results will be saved in Memory A. 

If Trace B is other than VIEW and BLANK, Trace B is automatically set 
to B VIEW. 


5-32 


Mar 22/91 

















fi3265/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


5.2 TRACE Seciion Functions 


B-A-^A 


For each point, the Memory B contents deleted by the Memory A 
contents will appear on the screen. 

The Memory B contents are deleted by the Memory A contents or the 
sweep results and the results will be saved in Memory A. 

In case of A VIEW or A BLANK, the Memory B contents are deleted by 
the Memory A contents and the results are saved in Memory A. 

If the Trace A is other than VIEW and BLANK, the Memory B contents 
are deleted by the sweep results and the results are saved in Memory 
A. 

If the Trace B is other than VIEW and BLANK, Trace B is automatically 
set to B VIEW. 


A-DL-»A J A-Dl-*A mode 
1 
t 

4 pqj, ggQj., point, the Memory A value deleted by frie Display line value 
will appear on the screen. 

The Memory A contents or the Sweep results deleted by the Display 
line level will be saved in Memory A. 

In case of A VIEW or A BLANK, the Memory A contents are deleted by 
the Display line level and the results will be saved in Memory A. 

If Trace is other than VIEW and BLANK, the Sweep results are deleted 
by the Display line level and the results will be saved in Memory A. 


PREV MENU { The preceding menu will appear. 
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___ S.3 MARKER Section Functions 

5.3 MARKER Section Functions 

The waveform on the screen can be superimposed with the Normal marker and Delta marker to 
indicate the frequency and the level data. 



5.3.1 Marker ON 



(1) Normal marker and Delta'marker 

Marker is set to ON and the data on the marker frequency can be 
entered.- The frequency and the level data will appear on the 
screen. 

r---I 

} NORMAL I Mode to set the Normal marker frequency is specified. 

’ MKR I 

-j Q eotored and the Normal marker frequency together with the 

! level data will appear on the screen. 

t 
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_ 5.3 MARKER Section Function s 


A MKR 


The Delta (A) marker wii! appear at the position of the normal marker, 
and the difference in the frequency and the level data between the delta 
and normal markers will be indicated. The data Is entered according to 
the difference in frequency between the delta and normal markers. The 
delta marker is fixed while the normal marker is shifted. 


NORMAL 

MKR 
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5.3 MARKER Section Functions 


\ 

Ur ., 

[ FIXED MKR j The delta (A) marker is fixed to an absolute 
I ON/OFF \ position on the screen according to the current 
j. j ffgqygnQy and level which are stored in memory, 

i The frequency and the level when this function is 

! set to ON will be the reference, even if the center 

j frequency and the reference level are modified, 

i and the marker data will be indicated. 

I 

I 

I 

I 

1 1/ A MKR I The inverse number of the current delta marker is 

I ON/OFF j indicated. 


This function is helpful to determine the modulation 
frequency when the modulated wave Is 
demodulated in Zero span mode. 


Marker Shift between Trace A and B 


As illustrated below, the active marker shift to the point (D of the 
Trace P"a j waveform when the Trace A key is pressed and to 

waveform when the Trace B 


o 


B 


the point (2) of the Trace 
key is pressed. (Note that the delta marker will not move.) 
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_5.3 MARKER Se clion Functions 


(2) Frequency Counter Function 



COUNTER 


, If the marker point is higher than the noise tevei by 25dB or more, the 
j frequency of the signal containing the marker wili be measured with high 

‘■j accuracy. In this case, measurement is made on the frequency of the 

{ signal containing the marker instead of the marker itself, and there Is no 
; need to set the marker at the spectrum peak. However, the amplitude 
I indicated is the amplitude at the marker point. 

I 

j In the Normal marker mode, the marker frequency is calculated 
{ according to the marker position on the frequency axis from the center 
J frequency while in the Counter mode, the measurement is made directlv 
\ with ^ 

I 

I Resolution up to 1Hz can be set with the soft menu. As the counter 
[ resolution increases, the gate time becomes longer, and as a result, the 
I sv^ep time is delayed. This function cannot be used together with the 
' SIGNAL TRACK function. 


CNT RES 
1kHz 


CNT RES 
100Hz 

CNT RES 
10Hz 

CNT RES 
1 Hz 

FREQ CNT 
/MKR CNT 


COUNTER 

OFF 


The frequency counter resolution is set to 1kHz. 


The frequency counter resolution is set to 1(K)Hz, 


The frequency counter resolution is set to lOHz. 


The frequency counter resolution is set to 1Hz. 


FREQ CNT: 


MKR CNT: 


By setting the marker at the 
spectrum of the signal fed, the 
input frequency is measured with 
the accuracy of the internal 
reference source frequency. 

The frequency at the marker point 
is measured. For detailed 
information, see the paragraph on 
the Example of Frequency 
Measurement in the preceding 
chapter. 


\ The frequency counter function is canceled. 
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5.3 MARK ER Se ction Functions 


(3) Signal Track Mode 


CAUTION 


Accurate detection can be executed even for the smooth slope by modif^ng the AX and AY 
settings which are explained in the paragraph 5.3.2 Peak Search. 


•n 


fed Dec 12 8i;54;25 1998 HOISE/fe 
ATI 18 rfB A.«rjte BJiiari: 


REF -18.7 dBs 
i8dB/ .— 


HKR 

880 MHz 


mm 

cCc-Tiz 


START 8 Hz 


STOP l.ne GHz 


ON 


,_) 


i When this key is set to ON, the Signal Track mode is set. 

I 

I 

■* As the signal drifts, the marker follows the signal, and the center 
frequency is modified. Thus, the signal can always be caught at the 
center of the screen. However, if the signal drifts out of the screen, it 
cannot be caught. 

If the Span is set narrower in Signal Track mode, the "AUTO ZOOM" 
function will operate and the span can be modified without missing the 
target v-/aveform. 

To cancel the Signal Track mode, set the key OFF. 


SIQ TRK 
ON/OFF 
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_5.3 MARKER SecVon Functions 


ON 




NOISE/ 

XHz 


dBm/Hz 


The data on the Noise power bandwidth will appear on the screen as an 
active data and data can be entered. 


The REF LEVEL is set to dBnn and the noise level Is measured. 


The REF LEVEL is set to dB^ V and the noise level is measured. 


dBc/Hz 


The Fixed delta (A) marker will appear at the active marker and the 
measurement mode is set to dBc/Hz. For detailed information, see the 
the corresponding measurement example on the preceding chapter. 


FIXED MKR 
PEAK 


The Fixed delta (A) marker is set to ON and Peak search is executed. 


MENU 


DSP LINE 
ON/OF 


is set to ON. 


If the Display Line is set to ON during Noise level measurement, switching can be executed 
between the Noise level measurement result and the Normal marker display. 

If the active marker is below the Display line: Noise level measurement data ts displayed. 

If the active marker is above the Display line: Normal marker level is displayed. 
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5.3 MARKER Section Functions 


(5) Setting X dB Down 

This function is used to dispiay the difference in the frequency and level between two 
markers at the XdB from the reference marker. The XdB value can be set within the range 
from 0 to + Screen dynamic range. The initial value 3dB. 



dB DOWN 


The marker is shifted to the point lower than the reference marker by 
XdB. 

Only the left marker is shifted XdB down from the reference marker. 

Only the right marker is shifted XdB down from the reference marker. 

The marker type at XdB Down execution is selected as follows: 

REL 
ABS.L 
ABS.R 


Delta marker display mode is set and relative values 
between the two markers will appear. 

Norma! marker display mode is set and the value of the 
left marker will appear. 

Normal marker display mode is set and the value of the 
right marker will appear. 
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5.3 MARKER Section Functions 


I 

I 



I xdB ; 

I REF MKR ‘ 

^- - j 

^...■> 

I REF MKR I 

I PEAK { 

t- — --- 


When the XdB is active on the soft menu, data on the DOWN width can 
be entered. When the REF MKR is active, data on the reference 
marker at Down start can be entered. 


Peak search of the reference marker at the Down start is executed. 


! COUNTDOWN ! 
! ON/OFF I 


If this key is set to ON. X dB DOWN is executed. 

The waveform peak is determined for each sweep and the marker is 
lowered from that point. 


This function is canceled when set to OFF. 


(6) Executing the Auto Tuning 


ON 

r I 

—NEXT MENU ^-1 

--—-- 


AUTO TUNE 


1 

I 

t._ 


Span setting is switched within the range about 40 MHz to 8 3 GHz 
(R3265) and about 40 MHz to 26.5 GHz (R3271), catching the 
maximum level signal in the input signal at the center of the sereen. 
When the processing is complete, the marker point is automatically set 
as the Reference level and the SIGNAL TRACK function is set to ON. 


---— . CAUTION ___ 

If a key operation occurs during AUTO TUNE execution, the operation stops at the 
current span setting. 
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5.3 MARKER Section Functions 


(7) Setting the Preselector 


ON 


NEXT MENU 


PRESELE 


PEAK 

SEARCH 


AUTO 

PEAKING 


» 

j 


In the input rang© from 3.5GHz to 8.3GHz (R3265) and from 
3.6GHz to 26.5QHZ (R3271), tracking is adjusted between the 
sweep frequency of the preselector built in the input section and 
the sweep input frequency. 


MKR ON ; Normal marker is set to Active state. 


This is set to ON simultaneously when the PRESELE mode is selected, 


The marker is shifted to the maximum level on the screen. 


The preselector 
tracking is 
automatically 
adjusted so that 
the input signal 
level selected by 
the marker will be 
the maximum. 

You should shift 
the marker 
beforehand almost 
at the peak of the 
input signal 
required. 



H.sRKER 

. 7 .- . 


.* . h' 

ciB® 

. - .: . ?eak,^Rj !i- 



Fig. 5.3-5 Executing the AUTO PEAKING 


CAUTION 


If a key operation occurs while the AUTO PEAKING is in progress, 
the processing terminates and the the analyzer is set to the precedino 
state. 


MANUAL I The Preselector tracking adjustment can be made manually^ 
PEAKING { Make adjustment with the Data knob in the range form - 100 to 100. 












































(9) Switching the Marker Data Display Position 

Select the Marker data display position at the upper right or lower right of ^e screen. 



DSP POSI I If UP : Data will appear at the upper right. 

UP/LOW I If LOW : Data will appear at the lower right. 
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5.3 MARKER Section Functions 


5.3.2 Peak Search 



(1) Peak Search Menu 



The waveform valid in this mode is VIEW waveform or waveform after 
Single sweep. 


If the NEXT PEAK is executed in the middle of sweep, valid results may 
not be obtained. 

---J 

Every time this ^ key Is pressed, the marker is 

shifted from the greater arriplUude to the smaller amplitude step by step. 
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5.3 MARKER Section Functions 


t——. 

I NEXT PK 
! RIGHT 


t 

t 

I 

i 

j 


As the marker is shifted from the current peak level rightward to the 
next peak level one by one up to 256 points; the frequency and level of 
each peak are displayed on the screen. 


NEXT PK ] 

LEFT I 

__ 


As the marker Is shifted from the current peak level leftward to the next 
peak level one by one up to 256 points, the frequency and level of each 
peak are displayed on the screen. 


NEXT PK I The marker is shifted from left to right up to 256 points, indicating the 

MAX'MIN ! maximum and minimum levels in the current waveform alternately, and 

-4 frequency and level of each level are displayed on the screen. 


MIN 


T 

I 

I 

I 

I 


The minimum level in the current waveform is, retrieved and the,marker 
is shifted to that point (Normal). The frequency and level of that point 
are displayed. 


NEXT MIN 


The marker is shifted to the minimum level in the current waveform, 
retrieving up to 256 points in the ascending order (from lower to higher 
level), and the frequency and level are displayed for each point. 


I—-- r 

I NEXT MENU 1 1 

« i —^1 

1 I I 

_ _J <• 


CONT PK 
ON/OFF 


If set to ON, continuous peak search is 
executed. The waveform pe^ is determined 
for each sweep and the marker is shifted to 
that point. 


■- CAUTION - 

Since the peak data which has been retrieved will become invalid when the PEAK or MIN 
search is pressed, the data on NEXT PK will be collected from the beginning. 

The same occurs when marker shift is caused by data entry or AX/ AY is modified. 


(2) Setting AX/AY 

■! NEXT MENU PEAK A [ 

' 1 ! Y/Y 


To find the waveform peak (Maximum, Minimum), set the point value which indicates the 
inclination in the X and Y directions. The point values in the X and Y directions on the 
screen have resolution as shown below. 


PEAK 
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400 points . 

AY: Setting 1 to 400 points 
(Initial value: 40 points) 






■ ■ H 

AX: Settina 1 to 700 points 

700 points 


(initial value: 15 points) 


Fig, 5.3-7 AX and AY Resoiution 



The point (D where the waveform data increases by 
AY or more at the AX point apart is assumed to 
be the rise. 

The point 0 where the waveform data decreases by 
AY or more is assumed to be ttie trait. 

The point of the maximum value at the interval 
between (3) and 0 is catted Peak. 


Fig. 5.3-8 Setting A X and AY 



(Example 1) 

If AX = 15and AY = 40, 

Only one peak is determined because AY is 

great. 


(Example 2) 

If AX = 15and AY = 10, 

As AY is small, peaks of small inclination can 

be caught. 
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(3) Modifying the Peak Search Level 



NEXT MENU 


NORM/UP/LOW ■ 1 


The reference level of the peak search can be modified, using the display line. 
NORM : Search is executed to all the waveforms. (Initial value) 

UP : Level above the display line is searched. 

LOW : Level below the display line is searched. 


Before setting UP oar LOW, set the Display line ON and adjust the level, 
setting the Display line 


MENU 


DSP LINE 
IB/OFF' 


Data adjustment 


MARKER- 

i . leO.MJ MRz 

4..-il.Ji cSs 



Vv- 




-V w w ^ 




Fig. 5,3-9 NEXT PK when NORM is selected 



Display line 
Not searched 


Fig. 5.3-10 NEXT PK when UP is selected 



Not searched 
Display line 


Fig. 5.3-11 NEXT PK when LOW is selected 
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5.3 MARKER Functions 


CAUTION 


This function wilt not operate in PEAK search or MlN search mode. 


(4) 


Peak List Display 

A marker will appear on the every peak (up to 


eight points) on 


the screen, 


and the frequency 


and level are listed. 


PEAK 


\ y\ NEXT MENU 



PEAK LIST 1 
ON/OFF S 


® Listing in the ascending order of levels (Default) 
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<2> Listing with other specification 
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5.3.3 Marker (Marker to) 

The current marker data (frequency, level, A ) are specified as the data of another function. 




Fig. 5.3-14 Setting MKR-»■ CF 


I 
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I 

I 

T-—-- 

I MKR-* [ The active marker frequency is set as the CF Step frequency. 

I CF STEP I 

r--- -1 

J MKR j The delta marker frequency is set as the CF Step frequency. 

I CF STEP i 

i- 

--- 

I MKR j The delta marker frequency is set as the center frequency. 

I CF ! 


{ NEXT MENU 

I 

I 


1 

I 

I 

I 

I 


[ MKR-> i The active marker frequency is set as the marker 

! MKR STEP j step frequency. 

^-J 

I 

[.- 

[ MKRA-» \ The delta marker frequency is set as the marker 

[ MKR STEP ’ step frequency, 

f-■* 

I 

f-T 

I MKR STEP { The step frequency used when shifting the marker 

! AUTO/MNL { vi^ith key is specified with this key. 

L-J 


AUTO : The step frequency is set to 1/10 of the frequency span. 

MNL : Enter the data of the step frequency. 

The data is entered as time data if in Zero span mode. 


5.3.4 Marker OFF 

All the markers are erased from the screen and the marker-related functions are canceled if any 
are set to ON. 



[Functions which are canceled 


• Counter • 

• Noise/Hz • 

• Marker pause • 

• Single track • 


Manual sweep 
Continuous dB down 
1/A mark 
AUTO TUNE 
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_ ' _ 5-3 MARKER Section Functions 

MULTI MK R 

5.3.5 Multi Marker function C ISH I FT h - ^ ON ""In 

When the Multi Marker function is ON, up to eight markers can be displayed In Trace A/B, 

Thus frequency and level at multiple points can be measured simultaneously. 

On of the markers will be an active marker (indicated by ♦). 

The active marker can be moved with the Ten keys. Step key and Data knob, indicating the 
frequency and level on the screen. 

In addition to the eight markers, delta(A) marker can be used. The delta marker indicates the 
difference with the active marker(indicated by ♦). 


Rve markers are on the screen in 
this case. 

The first marker is active. 



HULtI MK 
1 

g/QFF 




MKRUST 


Fig. 5.3-15 Multi Marker Display 


If the Multi marker listing function is 
used.the frequency and level data of 
all the markers can be read at once, 
which significantly improves 
measurement efficiency. 


Fig. 5.3-16 Multi Marker Listing 
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5.3 MARKER Section Functions 


0 Setting the Mutti Marker function to OFF 




I 


ur -i(.( 

Ht n 48 

(Urite BJi'i** 





ItUM 1 


HEK 

111.MSI 

; i 1 

..4 


-42.31 d&l 

««■ 



. 

|,,„4_ 




i 



n 


"'i.r i\ 

n\ ; I 


mus 


i A' I 1 \ 

1 i \ ■ 1 

\ ; 



y \i / 


1/i \l/ 

\ 1 1 \ 


sir 

/ \i / 


\l \ \l 

\ll i\ 


t V 



i ■' 




CWTU IM.MM m 

S?M SM tKl 


To set Marker No.3 to OFF, select "3" 

with the I ACTIVE 1 and set 

! MKR 1 

j" MKR 3 1 to OFF. 

; QSBQSa ! 


When marker No3 is set to OFF, 
marker No.4 automatically becomes 
active. 

[ MKR 4 1 

If { ntj gtTi^ { Is set to OFF in 

U —— — — — — — — — 

this slate, marker No.1 becomes 
active. 


Thus, when one marker is set to OFF. 
the marker of the next greatest No. 
becomes active. 

If no marker, the marker with the 
smallest No. will become active. 
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5.4 User-Defined Function 


This function can be used to replace soft menu correcponding to the function keys For 
example, the menu which is used frequqenclly by the user can be called with high priority or can 

be entered into the soft menu of the User key. Thus, the number of key ooperations required is 
minimized. 



(1) Reconstructing the Soft Menu 


Press the 


DEFINE 





^ 

SHIFT 

— 

USER 


keys, then the following display 
will appear. 


pressing the 
GROUP 


I ACTIVE 

«____ 

Soft group 


pressing 


» 



( CENTER ttj/ 

1 

SFl 

Cl step sue is auto/aanual 

i t 

Sf 2 

frequency of.^set is oii/off 


SF3 

*/- 


Sf4 

internal uixer 


SF5 

external ni.ver 


SF6 

U HHz ref is int/ext 


Sf 


MEMBER 


ACTIVE 


« 

Soft member 


Barker 


IS on 
Barker is off 
normal Barker 
delta Barker 
fixed Barker Is on/off 
1/delta Barker 
counter is on 
counter res is 1 kHz 
counter res Is IM Hz 
counter r.es is ll 


Hz 


CHGSNl' 

keSER 

-WFE 

ENTER 


KLETE 


1NIH.AL 

SRiXP 


•tl 

IS'inAl 


kEIUK 


rig. 5.4-1 User-Defined Display 

® IrrlTT “u ""T assignment is displayed in the upper hall of the 

screen. Hereafter, this is referred to as Soft Group. 

@ In the tower half of the screen, menu (function) is displayed corresponding to the soft group 

Hereafter, this IS referred to as Soft Member. y lu u.« buu group. 
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5.4 User‘Defined Function 


(2) Explanation on the Menu 




DEFINE 

^ SHIFT 

—>- 

USER 

“1 



_1 


GROUP 

ACTIVE 


MEMBER 

ACTIVE 


The soft group (upper half of the screen) becomes active and selection 
can be made with the Penal keys and Step key. 


The soft member (lower half of the screen) becomes active and 
selection can be made with the Panel keys and Step key. 


i- 

\ 


ENTER 


I 

1 

I 

I 


The menu of the soft member indicated by -*■ is replaced by the menu 
of the soft group member indicated by (The subordinate menu is 
also replaced at the same time.) 


T 

I 

i 

I 

[■ 

t 

y 

t 

I 

I 

I 

T 

I 

T 

I 

I 

I 

I 

» 

!• 

I 

I 

t 

t 

L 


DELETE [ 

1 
I 

—__ j 


INITIAL 

GROUP 


ALL 

INITIAL 


RETURN "i 

I 

I 

---j 


When the soft group is active, the menu of the group Indicated by -+ 
can be deleted. 


The soft group on the screen is set to.the Initial menu. 


All the soft groups are initialized. 


The User-Defined mode is cancelled and the preceding display will 
appear. 


-— CAUTION - 

The menu which has been modified will not be initialized when power is turned off. However, 
to execute remote control with GPiB, do not forget to reset to the Initial value. The menu 
modified can be saved in the Memory card. (See Section 5.5.) 
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(3) An example of User-Defined mode setting 



/tit ISER 
SPl : 
SF2 ! 

- SF3 : 
SFi : 
SF3 : 
Sf6 : 
SF^ : 




CHG m 


'SOI? 

ACTIVE 


^E®ER 

ACTIVE 

ENTER 


Ittt MARKER ttt/ delete 

• 1 : Bdrk«r is i'b 

2 : BJrker is off . 

. 3 : nomal Barker INITIAL 

4 : delta ia,rker 'iftCiL? 

5 : fixed Barker is on/i’i'f. . 

6 : i/delta larker ALL 

1 I cODBter is }& INITIAL 

S : ccnnter res is I kHz . 

9 : coDiiter res is 1C? Hz REUILN 

il : counter res is I? Hz 


SF! 

SF2 

SF3 

Sf4 

SF5 

SF6 

SFT 


tSER 


-SOtT HE«!4! ^ ' -• 


t/ 


CHG MEM' 


C^'IP 

ACTIVE 


'MEMBER 

ACTIVE 


ENTER 


11 : coenier res is i Hz DELETE 

12 : count iode is ikr cnt/frei^ cnt 

13 : counter is off . 

14 : Siena! track is oii/off INITIAL 

15 : X dB dojd Bode CM? 

• it : dB do?n . 

i" : dB dorn left ALL 

IS : dB doin right INITIAL 

19 : relative/absolutei/absoliiieE . 

2i : reference larker is active REILRN 

2l : reference Barker -> peak 



■ :Uii2ird 'k‘'t ! ffVTlli -aOilO , ' . I 

/ttt ISER tit/ 

SFl : 

SF2 : 

- SF3 ! 

dB dofti 

SF4 : 

Sf5 : 


SFB : 

SFT ! 

11 

counter res is 1 Hz 

12 

count lode is skr cnt/frect cut 

13 

counter is off 

14 

signal track is oii/off 

15 

X dB doTR node 

• 16 

dB dorn 

IT 

dB down left 

IS 

dB dosrn right 

19 

relative/absoiiitel/ab5oliite2 

2B 

reference sarkei' is active 

21 

reference Barker -> peak 


CHG MLM 

GROl? 

ACTIVE 

TIMBER 

ACTIVE 


ENTER 


DELETE 

INIIl.AL 

GROLP 


.ALL 

INITi.AL 

REILTLN 
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ACTIVE 


DEFINE 



C=3 



(D Press 

SHIFT 


USER 


and select to soft group to be 
replaced with the Panel keys and 

Step key. _ 

In the exmaple at left, 
is selected. 


I USER 1 

I _I 


Set the arrow at the softkey to 
be replaced by using the Data nob. 


Press 


MEMBER’ 

ACTIVE 


and select to function to be 
replaced witfi the Panel keys, Step 
key and Data knob, 
i n the ex ample at left, MARKER 
ON dB DOWN is selected. 


Press the I ENTER 


key 


to execute soft group replacement 
or addition. 

Note: No replacement or addition 
can be made to the 
members with three 
asterisks 
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5.5 Memory Card Function 


5.5.1 Initializing the Memory Card and Saving/Recaliing the Soft Menu 

DEFINCEj 

Initialize the memory card and save/recall the soft menu defined with the USER 

key. ~~ ^ 

-"-—- • - CAUTION -:---^ 

The setting conditions and measurement data save/recalh procedures are described in the 
following section 5.6 Save and Recall Functions. 


Mar 22/91 


( 1 ) 


Rear surface 


External view of Memory card 
Front surface 
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Batlery hokJfff 


ADVArrTEST CORPORATION 


illllt MEMORY CARD 


• ProlftCtioR switch 


«n 


un 


Production No. 


Month when produced 

1 through 9 (Jariuary to Saptetitjef) 
X (Octorbar) 

Y (November) 

2 (December) 

The tost cligit- the year 
Memofy capacity 


Insert direction 


Fig. 5.5-1 External View of Memory Card 
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5.5 Memory Card Function 


,„s^Hing and Removing the Memory Card 


Eject button 


° __ Protection switch 

Fig. 5.5-2 inserting and Removing the Memory Card 

Insert the memory card with the printed surface upward. 

When the Protection switch is OFF, the memory card executes norma! read/write 
oneration. When the switch is ON, write is inihibited. 


CAUTION 


card is accessed, the drive lampo is kept ON. While the lamp is lit. do not 
/en if you have pressed the eject button. 

■ is removed while the drive lamp is lit, the data in the card may be broken. 


Initialize the Memory Card 

will not operate unless it is initialized. 

n consists of memory check and formatting 


Set the protection switch OFF. 

In case of the memory card containing data, the data is erased when the card is 
initialized. 

Insert the memory card into the analyzer. 
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The following screen will appear. 



r-■-'- 1 

Press the \ CONFIRM | , and initialization is executed. 

I I 

I I 

__I 

When the [ CANCEL 1 is pressed, the preceding menu will appear. 

I 1 

t I 

__J 
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(S) The initialization is completed with the following message. If any other message is on the 
screen, it Is an error message: Memory card failure or Protection switch ON. 


5.5 Memory Card Function 
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REF 0.8 (1851 
ledB/ ^ 


Fi'i Feb 15 19:0I:5i 1991 CARD 1/2 
ATI 10 dB A_rite, BJ)i8nk 


RB? 

3 m 

m. 

308 kHz 
SIT 

50 Bs I- 


lleBory Card 
Initialized 


! LOAD 
BACiaiP 


START -2,5 HHz 


STOP 500.8 MHz 


Fig. 5.5-3 Initializing the Memory Card 


WARNING 


If a m^ory card containing data is initialized, the data is erased. 
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5.5 Memory Card Function 


(4) Saving the Soft Menu 

The soft menu defined by the user can be saved in the memory card: One definition per 
card. 

(D Insert the memory card into the drive. 


Press 


MEM CD 

I-1 «■ 


^ SHIFT 


B 

STORE 



BB 

! MENU 


L 


T 

I 

I 

t 

I 

J 


Data saving will start. 

The channels to store data vary, depending on the card capacity. 
{If the empty area is insufficient, saving may fait.) 

32K bytes : CH39 
128K bytes: CH79 


- CAUTION --- 

1. If the channel specified above contains data on setting conditions and others, the data will 
be erased v/hen the channel is overwritten. When saving soft menu data, confirm whether 
the channel contains any data. 

2. To rpotect the save data, set the Protection switch on the card to ON position. 


(5) Recalling the Soft Menu 

(D Insert the memory card containing the saoft menu. 


Press 


MEM CD 
I-1 r 


1—1 




SHIFT 


4 

‘ 

1 




LOAD 

MENU 


Recalling will start. 


T 

I 

t 

I 


-- CAUTION- 

The soft menu data which has been set will be rewritten when soft menu data is recalled from 
the memory card. 
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5.5 Memory Card Function 

5.5.2 Saving and Reading out Internal Back-up Memory Data inlo/from Memory 
card 

(1) Saving data into Memory card from internal back-up memory 

This function is used when replacing the back-up battery for the internal back-up memory or 
making copy of the back-up data into multiple R3265/3271. 

® Insert the Memory card into the drive. 


MEM CD 


Press 


a 


SHIFT 


The following image will appear. 


STORE I 

BACKUP ! 

-1 


RE? 0.8 dBn ■ ATI 10 ciB B_biai!k 

lOclB/ -^---, 



CENTER 4,0000 GHz SPAN 500 MHz 


CARD 2/2 


CAm 


r-n 

Press the { CONFIRM j to start data saving. 

I I 

I I 

- J 

f - ---1 

When the \ CANCEL \ is pressed, the preceding menu will appear. 

I I 


- CAUTION - 

1. When saving data from the Back-up memory into the Memory card, the memory card 
should have capacity of at least 64K bytes. 

2. This function does not require initialization, but the formalin the memory card will be 
broken when data is saved. 
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_ S.5 Memory Card Function 

(2) Reading the back-up memory data from the Memory card 
(J) Insert the memory card into the drive. 


MEM C D , 


Press 




LOAD 

BACKUP 


The following display will appear. 


R?? S.O dBs 
iOdB/ 


AIT H (16 A.wite BJ)latik 


in 




Do VOSI really «aiit to L 

load Back'd? data? ; 


Press the CONFIRM | to start read. 



When the 


cancel”’"'' is pressed, the preceding menu will appear. 
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____ 5.5 Memory Card Function 

5.5.3 How to Handle the Memory Card 

(1) Back-up Battery Operation Life 

Memory saving period of the memory card is about 5 years if a new battery is mounted and 
the card is kept, under normal temperature. 

When replacing the battery for the first time, check the number printed on the memory card 
rear surface. 

Example: 32KB 9206 

This measns that the bettery was producedin February in 1989. Therefore, the 
battery should be replaced in February of 1994. 

[- WARNING - 

The memory card operation life will be significantly shortened if it is kept under high 
temperature. 

Remove the memory card from the anlyzer when not in use. 


(2) Battery Replacement 

(D Remove the two screws from the battery holder on the memory c^d re^ surface, using a 
screwdriver with crossed end, and remove the cover. 

0 Remove the old battery and insert the new batter so that plus sign { + ) can be seen. 



battery type CR2016 


Fig. 5.5-4 Memory Card Battery Replacement 


5-67 


Mar 22/91 








fi3265/327t 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


5.5 Memory Card Function 


0 Mount the cover as it was. 

—--- CAUTION -- ^ 

When the battery is replaced, the data which has beensaved in the memory card ts lost. 

The card contains necessary data, copy the data into another memory card before replacing 
the battery. 


Memory cards on sale: A09505 32K bytes, SRAM card, 5 pcs in a set 
A09506 128K bytes, SRAM card, 5 pcs in a set 


(3) Precautions when handling Memory card 

d) Take care so that no dust will comeinto the connector hole. Dust will cause connection 
failure or breakage. 

0 Never touch the connector with a metal needle or things like that, which may cause 
breakage due to static electricity. 

0 Do not bend the card or do not apply shock to the card. 


^ Do not dip the card in water. 


(4) 


Specifications of the Memory Card 


Memory capacity 
Connector 

Interface 


Memory back-up battery 
Memory hold period 
Externa! dimensions 
Environmental conditions 


Protection switch 


32K bytes 
20-pole, 2 pcs 

{Insert/Removal allowed: 5000.times or above) 

I/O bus byte 

(based on the Japan Electronic Industry Promotion 
Association) 

CR2016 (1 pc. Replacable) 

5 years (if kept under normal temperature) 

54 (width) X 86 (length) x 2.2 (thickness) mm 
; No condensation allowed 

Operation temperature 0 to AO^C 
Storage tempoerature -20 to 60®C 

relative humidity 10 to 90% 

: Switched ON/OFF 

Write inhibited when the switch is set to ON. 








R326S/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


---- 5.6 Save and Recall Function 

5.6 Save and Recall Function 

The analyzer setting conditions and measurement data can be saved and recalled, using the 
back-up memory or memory card. (Note; The memory card should be initialized when used.) 



Saving the setting conditions and measurement data can be realized with the back-up memory 
and the memory card. The items which can be saved in the back-up memory and memory card 
are as follows. 


# Back-up memory (17 items can be saved in channel IP through 15.) 

CHIP : Contains the initial state when the IP key is pressed. 

CHO : Contains the data immediately after the power is turned ON or immediately 

before the IP key is pressed. 

CHI to 5: User-defined 

The following can be saved: 

Waveform data A/B These can be saved in various combinations. 

Antenna correction table These can be saved in various combinadons. 

Normalize data These can be saved in various combinations. 

Limit line table 1/2 These can be saved in various combinations. 

Loss table These can be saved in various combinations. 

User-defined 1 item per memory card 


• Memory card (Channel 16 and after: The maximum number of items which can be saved 
is determined by the memory card capacity. However, the maximum 
number may be decreased when the following data are saved.) 

Setting data 15 items per channel 

Waveform data A/B 20 screens in total 

Normalize data 20 screens in total 

Antenna correction table 5 items in total 
Limit line table 1/2 5 items in total 
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5.6 Save and Recall Function 


6.1 Save Function 


SAVE 


When the 


O 


SHiFT 


RECALL 


keys are pressed, the saved data will be listed on the screen. 


fi£F d.e m 


ATI it & 


■* 4 


Instrument Preset 
last State 


Lsrite BJaiaii SAT'S i/2 



SAVE 

EXiaTE 

GiAm 

LiSI 

S-iVE 

TIFif 

Rm 

HUtlECI 


(IN i mi 

OS' ' ITEK 

. OFF •:.-. 

. OFF . 

..F12 OFF ■ 

..... OFF :... 

Ba.... OFF • 

.ab... OFF 
5 , 2 »> 


Fig. 5.6-1 List of Saved Data 
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5.6 Save and Recall Function 


0 ) 


Explanation of the List 

The data saved in eight channels are listed at once on the screen. The data in the channel 
numbers before and after can be scrolled. 

Channels IP through 15 store the data in the analyzer back-up memory and the 16th item 
and after are stored in the memory card. 

When the cursor ((jis shifted to the 16th Item and after, the number of remaining bytes inthe 
memory card will be indicated as the number of items. 


[Listing the Back-up Memory Data] 



Black-white reversed 
when the setting 
condition is saved. 


[Listing the Memory Card Data] 


mi 22144 


OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

Bytes 


*: Symbol of status indication 

AB: Waveform data A/B 
ab: Normalize A/B 
F : Antenna correction table 
12: Limit line table 1/2 


Initialization data 
Condition data when 
power is turned OFF 


The number of remaining items 
Protection switch (ON, OFF) 

The number of items In the table 
The number of remaining 
items Trace Normalize 


-The number of remaining bytes 


Fig. 5.6-2 Explanation of the List 
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- _ - _ 5.6 Save and Recall Functio 

(2) Save Menu 


SAVE 


^ SHIFT 

— 

RECALL 







SAVE 

EXECUTE 


The current setting data is saved in the channel specified with the 
cursor. 


CHANNEL 

LIST 


The data saved in the channel specified with the cursor will appear in 
the detail. 


SAVE 

TITLE 


The title is loaded in the channel specified with the cursor. 


WRITE 

PROTECT 


The channel specified with the cursor is write-inhibited. 


SAVE 

ITEM 


NEXT 

MENU 


DEFAULT 

SET 


DELETE 


The CH IP data is reset the data as when shipped from the factory. 


The data in the channel specified with the cursor is deleted. 


PREV MENU I The preceding menu will appear 
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5.6 Save and Recall Function 


(3) Saving Data 



SAVE 

^ SHIFT 


RECALL 





r---T 

; SAVE { The current setting condition data is saved in the channel number 

! EXECUTE i specified. 

__j 


The ilme speicified with the 1 SAVE ! is saved in the channel number 

specified. ' iTEM \ 

When a data is saved in channel No. !P, the current setting data is saved as the initialization 
data at preset. After this, initialization at preset will be executed with the data saved here. 


To reset the initialization data to the one prepared when shipped from the factory, press 
the -1 •<®y- 


DEFAULT 

SET 


No data can be saved in channel No.O. (This area is reserved to store the LAST STATE 
when the power is turned OFF.) 


For the channes numbers 1 through 15, data is saved in the analyzer back-up memory. 


For file channel number 16 and after, data is saved in the memory card. 


[How to Save Data] 

<X) Saveing the waveform data 

Set the TRACE section to VIEW mode. If no data is to be saved, set ttie WRITE,BLANK 
mode. 

@ Saving the Normalize data 

Set the NORMALIZE ON/OFF key in the TRACE section to ON state. No data can be 
saved if it is set to OFF. 

0 Saving the Limit line data, Antenna correction data, Loss table data and Marker 

Set the mode of the correspondindg section ON. No data can be saved if the mode is 
set to OFF. 

® Saving the soft ni_e_nu_data_ 


I STORE ! , . 

Press the ! MENU ‘ Memory card section. 

L___...J 


(See section 5.5 Memory Card Function.) 
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5.6 S3ve and Recall Function 


(5) Loading the title of the saved data (Entry operation is same 5,10 Label Function.) 

SAVE 


CO QHtfrj 


RECALL 



...! 


.. 

SAVE I The title of the channel number specified with the cursor is loaded, (up 

TITLE ' to 30 characters) Set the cursor at the character to be entered with the 

-.Rotary knob and press the Unit key.... 

, [ RETURN 

After entering the title, press the ; 


I key. 


SAVE 


When entering a title in the memory card, press j exK:UTE 


ATT 18 (8 



A_frite B_blaiik LABEL 


aCDEFGKIjKLHNGPQRSTUYfXYZ 

812345678 ^ 


CAPS LOCK] 


CAPS LOCK 
. OFF 


RSS 3 m 
VB! 3 m 
SIP 138 



4,158 (31z 


m 8.38 GHz 


SPACE 


SAVf/RI:CUl 


Instruaeiit Preset 

Last State 

ON 

ON 

iipp 


ul 

OFF 

....F12 OFF 
t . OFF 

im. 

CLEAR 


.Ba,... OFF 
,.ab... OFF 
<« 15 , 2 >» 

REimN 


Fig. 5.6-4 Enetering the title of the saved data 


CAPS j Entering an alphabetic character of upper case 

LOCK ON 


i^CDEFGHl) 

: H23456789 


KLHKOPftRSTUVSXYZ 


CAPS 
LOCK OFF 


Entering an alphabetic character of lower case 


' S^cdefgiii J 
; 81234567$* 


qrstnvixyz 


R-Tfi 
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5-6 Save and Recall function 


MARK 


Entering a symbol or special character 


1 


---J 

( 

I 
I 
I 
I 

I 

I 

J.--- 

I SPACE { Entering a space 

I I 

I I 

y -J 

1 

r---1 

[ LABEL J The title line is entirely deleted. 

1 CLEAR j 

y -J 

h-1 

! PREV MENU 1 The preceding menu will apeear. 

t I 

I I 


(6) Protection of the saved data 




SAVE 

^ SHIFT 

— ^ 

RECALL 




_1 


WRITE 

PROTECT 


When this is set to ON, the channel specified with the curssoris write- 
inhibited. This function is cancelled when it is set to OFF. 

Channe! 0 cannot be set to write-inhibited mode. 


1 SA'l/Kb.'.UL l.iSl 1 

1 1 

Irstrusent Preset 

Last' State 

ON ' 
ON i 
OFF 1 

off! 

1 « 

..a.... 



ON ! 

4 

. 

OFF ! 

!■ 

.Ba.... 

OFF j 
OFF 


«< 15 , 2 

>>> 


Write-inihibited or not 
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5.6 Save and Recall Function 


(7) Selecting the item to be saved 




SAVE 

ITEM 



SAVE 


1=1 SHIFT 1 

-- 

RECALL 



...J 


You can select the items to be saved. . ^ , , 

When saving the measurement data and Normalize data for example, 
the same Normalize data need not be saved at every measurement if 
set to OFF. (Using the memory data) 


After selecting the item to be saved, set the SAVE menu 

I SAVE i 

and press the , EXECUTE 1 


The items specified will be saved. 


This time is cleared every time 


CAUTION 


SAVE 



are pressed and al! data items set to ON. 
To cancel data saving, set the item OFF. 
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5.6 Save and Recall Function 


Sr.U/RtCi.U 



TRACE A / B /A.B) 

ANTENNA (fill/ ON) 

NORMALIZE (Orf/|l' b /a^) 

LIMIT (OFF/ I / 2 70®) 

LOSS (OFF/ES; 


Fig. 5.6-5 Selecting the Data to be saved 


TRACE 


Set this OFF if no waveform data is to be saved. 


ANTENNA 

CORR 


Set this OFF if no antenna correction table is to be 
saved. 


NORMALIZE 

CORR 


Set this OFF if no Normalize data is to be saved. 


Set this OFF if no Limit line data is to be saved. 


Set this OFF if no Loss table is to be saved. 


The preceding menu will appear. 
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5.6 Save and Recall Function 


(8) Initializing the saved data 


SAVE 


^ SHIFT 

—► 

RECALL 

_^{ NEXT MENU '-, 

! 



--- 


••■•••-•-••■■-►■■■■■-•••••I 

} DEFAULT i The data prepared when shipped from the factory can be set in the 
J SET S channel No.i IP. 

L__J 

is initialized with the data in the back-up memory (channel No. IP) 

PRESET 

Once a setting data is written into the channel No. IP, hereafter the IP (PRESET) will be 
initialized with that setting data. To replace the setting data with the data when shipped from 
the factory, use this function. 


■11 P Inttrnifftnt 

P !• P S P t 

i99e/81/«i 

CENTER 

4.155 GHz 

51:16 

SPAM 

S,35 GHz 

. ma OFF 

RBI 

3 HHz 

ANTENK.t OFF 

VBf 

3 MHz 

NORHLIZE OFF 

SIP 

135 iis 

LIMIT OFF 

ATT. 

15 dB 

LOSS OFF 

REF.LVL 

5.0 dSa 

«< 15 , 2 »> 


Fig. 5.6-6 Listing the Initialization data 
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5.6 Save and Recall Function 


SAVE 


RECALL 


Mar 22/91 


Fig. 5.6-7 Recall Data List 


The recall list is explainedin Paragraph 5.6.1 (1). 


(1) Recalling the saved data 


5.6.2 Recall function 


The recall data list will appear at the lower half of the screen. 
Note: No list will appear if the RECALL is set to FAST mode. 


• ON I 
ON 1 - 

. OFF [ -.- 

.. 4 .... OFF : 

....F12 ON ; 

i. OFF : ... 

.Ba.... OFF , mi 
..ab... OFF SSS! 
<<< 15 . 2 »> j 


REF D.e dBs 
lOdB/ 


An 10 dB 
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OWWEl 

LIST 


kjKTHi B.blafik RECALL 


RECALL No. 
ti 


RECALL 

KECUTE 


RECALL 


RECALL 

EXECUTE 


The data of the specified channel number is recalled. 

All the data contained in the specified channel number are recalled. 
When channel number IP or 0 through 15 are specified, the data are 
recalled from the analyzer back-up memory. 

When channel number 16 or after is specified, the dat is recalled from 
the memory card. 
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_ 5.6 Save and Recall Function 


(2) Recall Data in Detail 


RECALL 


J CHANNEL 
! LIST 


The setting data and item in the specified channel will appear in detail. 


Set the cursor {-4) at the channel number to be displayed in detail on 

ANNE 
LIST 


the RECALL menu screen and press the softkeyj i 

I '-'ST , 


The screen as shown in Fig.. 5.6-8 will appear. 


Y -T 

I RECALL [ Data is recalled from the channel number 

! EXECUTE 1 specified. 

I--■■ 

I 

j.-., 

\ PREV I The preceding menu will appear. 

J MENU j 

L_I 
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5.6 Save and Rscall Function 


(D When setting data is contained 


^\\[/RE‘:UL iisi 


■Kl P 


_ 199!/?l/?i 

PPBS ► ■■■■■I 1 II 



81:17 

CENTER 

4.15* GHz 



SPAN 

8.3? GHz 

TRACE 

OFF • 

RBK 

3 HHz 

ANTENNA 

ON 

VBl 

3 UHz 

NORULIZE 

OFF 

SIP 

13? as 

LIMIT 

^'rl 

AIT.' 

1? dB 

, LOSS 

OFF 

REF.LVL 

le?.? dBfiV 

<<< 15 , 

2 >» 


<2> When soft menu is contained 






ei:22 


SOFT KEY MENU 


SH 2MSt Bytes 


When no data is contained 



NO DATA I 

«< 15 , 2 »> ! 


Fig. 5.6*8 Recaii Data in Detail 
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5.6 Saye snd Recall Function 


(3) Selecting the Recall Data Mode 


RECALL 


__ 


r 

I 

t 

• 

I 


FAST/ 

NORMAL 


1 

[ Select the FAST or Norma! mode of Recall. 

! The Fast mode is valid only for the internal Back-up memory 
■* (channels 0 through 8). 


# In Fast mode, the list dispalyed in the window in Normal mode will 
not appear. Recall can be executed only with the Ten keys 
(0 through 9} without pressing the 1 

i EXECUTE i 

L___J 


In Normal mode, looking at the list displayed in the 
window, select a channel and press the !" Ricwlf” 

key to execute Recall. ‘ EXECUTE 


Normal mode 


RECALL 


List 


Fast mode 


RECALL 



Numeric key 


Execution 


If any key other than numeric 
keys is pressed, the Recall 
mode is cancelled. 


CAUTION 


The Fast mode is valid only for the internal memory. No data can be recalled from the 
memory card if one has been inserted. 





















Calibration items , . » .n^nrr. 

. Absolute error in the Resolution bandwidth 300RHz, Correction signal output -10d . 

. Switching error in LOG 10dB/div to 0.1 dB/diu. 

• IF Step AMP,switching error 

• Input attenuator switching error 

• PBW (Noise power bandwidth) 

_ _ _——■ CAUTION-■ 

, .. oM fnrnftt »o take 60 minutes or more for 

Before executing the Calibration function, 

warm-up. . OUT (correction signal out) 

When executing the Calibration, connect the Input o the CAL 

on the front panel with the attached cable (MC-61. lOcmb___ 


5 8 Calibration Function 

nn««nrpment to improve the measurement accuracy. 
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5,8 Catibraf/on FuncUon 
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S.8 Cattbrati'on Punciion 


(2) Calibration menu 


€3 




SHIFT 


CAL 


CAL ALL 

I 

1 

1 

i 

_ 

; TOTAL 

1 GAIN 

1 

1 

1 

. 1 
j 

i._-- 

1 

I 

» EACH 

• ITEM 

-- 

t 

1 

1 

1 


All the calibration items excluding PBW are executed. When the 
calibration is complete, Error correction mode is set. 

Measurement is made to determine the Absolute emor '^ejesolution 
bandwidth 300kHz, correction signal output -)l0dB , 

Calibration can be executed to particular items. 



INPUT 

! 1 


ATT 

I ^ 

_ j 

■‘i 

l---- 

IF STEP 


I 

1 

amptd 

_ 

1 

I 

1 

1 

1 

1 

RBW 

SWITCH 

1 

1 

t 

1 

_1 

1 

1 

1 

1 

1 

1 

LOG 

LINEAR 

1 

1 

I 

1 

_j 

y-- 

I 

t 



t--- 

AMPTD 

! 

1 

\ 

MAG 


y— 

1 

1 



y-- 

I 

PBW 



The IF STEP AMP error is determined and 
correction is made on It. 

The IF filter resolution bandwidth switching level 
error is determined and correction is made on it. 

The screen vertical axis linearity is determined at 
log 10 dB/div to ldB/div and correction is made 
on it. 

The switching error at LOG 10 dB/div to 0 .ldB/div 
I is determined and correction is made on it. 


The PBW (noise power bandwidth) is determined 
at the resolution bandwidth 10 Hz to 3MHz, and the 
marker noise level measurement (NOISE/Hz) is 
corrected. 


FREQ CORR 
ON/OFF 


T The frequency characteristic measured before the 
i frL the factory is stored. The frequency characteristic has 
corrected when this function is set to ON. 


CAL CORR 
ON/OFF 


Select whether to use the calibration factor obtained by executing 
calibration. 
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5.8 Calibration Function 




t. 

I 

I 

I 

I 

I 

I 

I 

I 

t 

I 

» 

j 

t 

t. 


CAL SIG 
LEVEL 


CAL FREQ I 
REF ' 


The calibration signal output level can be specified from -lOdBm to - 
30dBm in 0.5dB step with the Ten keys, Data knob or Step key. 


This is used for caflbration of the internal frequency reference source. 
Set the data with the Data knob and load it in memory with the 


ENTER 

Hz 


key. 


The accuracy is 2x10-7 /year. 
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---—-—-- 5.9 Plot Output Function 

5.9 Plot Output Function 

Set the conditions to output data to the plotter and output the data. Panel key operation is 
enabled even during plot and the following operations can be executed without waiting for the 
output completion. 

(1) Plotters which can be connected to the analyzer 

To output the measurement data from the analyzer to the plotter, use the GPiB connector to 
connect the plotter to the analyzer. Table 5.9-1 shows the plotters which can be connected 
and Figure 5.9-1 illustrates the connection. 


Table 5,9-1 Plotters which can be connected 


Manufacturer 

Plotter type 

ADVANTEST 

R9833 

HP 

HP7470A, HP7475A, HP7440A, HP7550A 



Fig. 5.9-1 Plotter Connection 


-- CAUTION —- 

1. When connecting the GPIB cable, the power switch should be turned OFF. 

2. Read through the instruction manual of the plotter. 
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(2) Setting the Plotter 

Set the dip switch corresponding to the plotter address to Listen Only mode. 

Other than address setting may be required depending on the plotter type. Read the 
instruction manual of the plotter. 

An example of setting A4 form in lateral direction on the R9833 (ADVANTEST) is given Fig. 



Fig. 5.9-2 Dip Switch Setting 


(3) Plotter Operation Procedure 

PLOT 



The following operation window will appear. 
Specify the necessary conditions on it. 



Fig. 5.9-3 Plotter Operation Screen 
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5.9 Plot Output Funr.tinn 


C0!EK 
25.805 


All If rfB 


ilBI __.... 

SIP - 


.A.*Tiie B.biank 

25. fM Ml . 

PLOT TOE 


FiTE I RSS33 


(D Select 


plotter. 




8 I I plotter 


cursor ''®y's pressed, the 
type. shifted to select the plotter 


!it!F l.f iLBl 
ilfdB/ r 


CEH7ER I 
25.518 ffit 


ATI If dB 


RBI - i 

If kHz---r 

'■B* I i 

If kHz 
SIP I 

5f IS i-—r 

CENTER 23- 


.A.rrite B.biank 

HARKER I 
25.f«4 MBzJ. 

PLOT toe' 


n7E ! R9S33 

TOE ; all 

PAPER : A 4 

PEN : 1 pen 

Div : 1 bictu.’-e 


] PLOT 

y E^aiE 


SHipY 


I PLOT 
I MODE 

I_ 


the 

^DW6v°* pressing this 

select the t^^^’ ^ ^ '® selected, 

step ^ type as described In 


RIF f.f dBt 
IfdB/ !- 


CifiTtR ; 
25.105 


II I 
.1 kHz ;••■ 

If kHz "«• 

IP i 

if IS '- 


ATT If £iB 


.A.?ri!e B.biank 


CENIER 25. 


25.H4 MHzJ 
■11.55 dB«r— 



. m R0?33 
■'""WE ! Jsble 
; PAPER : A4 
I""' ® 1 1 pen 
1 BiV I 1 picture 
‘ '’um; 


j PLOT POM 



TABLE 


key. Note th ^ pressing this 
table hag . key is valid only if 
selected as plot mode. 

No! 

P'Ot mode hV'"-- appear if 

table. *^een set to other than 
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5,9 Pfof Oufpot FunctiQ]! 


CESTER ; [\ 

I 25.068 Hit .. :i 


’ll iiHz 

SIP 1 . ^ : 

** CENTER is.ne mz 


PLOT VI 

.fi^irUe B.bljnk 

mm\ snf 

25je4 MHz'i.. 

-U,5S dB« ; PE»; 


' ,\m 1R9S33 i:. 

1. \fi ir'Sw 

r\.rlpEN lipen ll 

\ CIV 1 1 picture ..;•' 

■' V''i L0C.‘.TE_J_ 


1 i I^T® 

! i! 

_J r 

—jpITTTfFIHz 


[g) SeSecl the plotter form size. 

PLOT 


SHIFT 


PLOT S 

SIZE 1 

■ __» 


Hi 


PLOT 

form 


Press this key and select the plotter 

form size. 


REF 6.6 dBi 

i6d8/ r 


25.086 tfiif' 


RBI i 
16 lc«z i 
VBT 1 

16 kHz r 
SIP 1 

51 ES 


(ITI 1? dB 


CENTER 25.656 MHz 


PLOT 2/2 

,Ji.srite B.bTank 

-—^---1 P.y’ER 

MARKER 1 mt 

25.661 KHz- . 

-11.55 dBs ! pjj, 


PLOT 

DIVISTCN 



TTTE 

R9S33 j 

■ MODE 

ail I 

PAPER 

A4 

PEN 

i pen 

D|V 

1 picture 


i imM 


SPAN 1.666 Hnz 


s Select the number of pens. 

PLOT 

o" IICT -1 m 1 


SHIFT 
’ REN 


PLOT 

form 


Press this key and select the number of 

pens. 


REF 6.6 dBE 
lldB/ 


CE81ER 1 

25.000 MHr 


RBI 
U kHz 
VBI 
16 kHz 
SI? 

50 ts 


CENTER 25.666 KHz 


/LtT’te BJjlank 

MARKE^ 
25.6 64 KHz- 
-11.50 dBs ! 


; ; m 

.r\.r MOM !«ii 

; \ : PAPER i « 

.r\.:' PEN ’Ipf 

; \ ; CIV 5 1 picture 

.r "\.i ((VATE: 


1 picture 

2 pictures 
4 pictures 


1 RETIRN. 

I i. 

' J 

" SPAN l.suu 


Select the screen split size. 

PLOT 


SHIFT 


PLOT 1 
' division \ 

u —— — — • — 


PLOT 

form 


Press this key and select the screen 
split size. 
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5.9 Plot Outaut Function 


REF l.i dBo 

AIT ID dB 

,L«rite B.biank 

PLOT 2/1 

iFdb/ r 


■ 

MARKER 
25.Hi MHz 

FABER 

S12E 

cum 
2i.m K 


>n.56 dBs 

PLN 



■HsilECaH 

n?E 1 R«33 





PLOT 

DIVISION 



1 ^ 
. 


i ' i 

I 

MCOE • <11 

PAPER ! Ai 

PEN 1 1 pen 

BIV ! 2 picrares 

LOCATICN 


; : 1 

\ 



■ I 1 

...A. 



• ' i '1 

, !■ 

LOCATE : left 


RBI 

U kHz 
V8I 

11 kHz 
SIP 

59 IS 

iniijj.. 

.\'- 

■.1 

left 

right 


. 

..i[ 


' RET15.N 

CtSUR 25.198 MHz 


$Pa\ i,8H"Wz 


Q) Select the screen to be output. 

PLOT 


□ 


SHIFT 



I 8^ 


PLOT 

FORM 


LOCATION 


_I 

Press this key and select the screen part 
to be output. 

Specified to be divided 
into two parts. 


Specified to be divided 
into four parts. 


® Auto/Manual switching of the output position 

PLOT 

and set 


Press 


a 


SHIFT 


8 


LOCATE 

AUTO/MNL 


to AUTO or MNL. 


If AUTO is specified, at! the divided screen parts will automaticaliy be plotted. 
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5.9 Plot Output Function 


@ Executing the piot output 

PLOT 

I-» 

and I PLOT j in this sequence. 

! EXECUTE ! 


Plot output will be executed under the conditions which have been specified. 


Press 


□ 



SHIFT 


8 


At this, time, the operation window is replaced by the normal screen. 

Even during plot output, panel key operation is accepted. You can proceed to the next 
step without waiting for the completion of the plot output. However, if another plot output 
is attempted during a plot output, an error message will appear. 


REF 0.{ dE 
illfiB/ 


.ATI It dB 


BJjlgfik 


CENTER 
25,003 mz 


k.tRKER 
25.N4 .^Hz ' 
-llJl dBs 


Plotter is inartive pr fllorting noT. 


m 

kHz 


/ 


10 kHz ■■ ■ 


CEN'IER 25.000 MHz 


sp.ts 1.000 m 


CLMER 


CF STEP 


mu OFS 


8 /- 


Mi.\ ixr 


MIX EXT 


IMz REF 


Fig. 5.9-4 Plotter error Message 


® Canceling the plot output 

PLOT 

I- -1 

and } PLOT [ in this sequence. 

I CANCEL i 


The plot output wit! be canceled. 


However, if the plotter has a built-in buffer, the data in the buffer will be entirely output 
before the plot output stops. 


Press 


O 


SHIFT 
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5.9 Plot Outoul Function 


- - CAUTION ---- 

1. For the operation of the plotter itself, read the Instruction Manual ol the plotter 

2. The plotter types which can be selected for the analyzer are those based on HP-GL 
Take care in mode selection. 

Note that screen split function may not be equipped, depending on the plotter type. For 
example, division into two cannot be specified for HP7470A. 

3. If HP7475A select DiP-switch to US/A4. US/A3 for paper size. 


Table 5.9-2 Plotter Pen Assignment 


1-pen mode 

Pen 1 

Frame, marker, window, limit line, characters, display line, 
Waveform A and Waveform B 

2-pen mode 

Pen 1 

Frame, marker, window, limit line, waveform B 


Pen 2 

Waveform A, characters, display line 

4-pen mode 

Pen 1 

Frame 


Pen 2 

Display line, marker, window, limit line, characters 


Pen 3 

Waveform A 


Pen 4 

Waveform B 

6-pen mode 

Pen 1 

Frame 


Pen 2 

Marker, characters 


Pen 3 

Waveform A 


Pen 4 

Waveform B 


Pen 5 

Display line 


Pen 6 

Window, limit line . 

8-pen mode 

Pen 1 

Frame 


Pen 2 

Marker, characters 


Pen 3 

Waveform A 


Pen 4 

Waveform B 


Pen 5 

Display line 


Pen 6 



Pen 7 

Window 

--- 

Pen 8 

Limit line 
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S.10 Label Function 


5.10 Label Function 

This function is used to enter the label for waveforms and title for save/recail. 



(1) Operation procedure 




LABEL 

(D Press the 

SHIFT 

9 


in this sequence. 


Move the cursor leftward and rightward with the step keys. 

moves the cursor rightward and I moves the cursor leftward. 


Pressing 


t 


ENTER 


O By turning the data knob, select the required character and press 
to load the character. 


BK SP 


To delete the character entered, press 


_—--- CAUTION-- ^ 

If one and the same key is kept pressed for a while, the repeat function will operate and the 
data can be entered or deleted continuously. 
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5.10 Label Function 


Menu 


Select an alphabetic character of upper case with the knob 


CAPS LOCK 


^CDEFGHIIKLWNOPQRSIUVmZ 

01231567SS 


Fig. 5.10-1 Labe! Display 


Select an alphabetic character of lower case with the knob 


CAPS LOCK 
OFF 


BDcdefghiJklffinoporstuvfxyz 
H2345l7?9 


Select a symbol with the knob (Q 


MARK 


C3 

SHIFT 

— 

9 - 





1 mi 

OCX 

1 m 


1 m 


1 SFAC 

E 



im 

L 

m 

R 

KM 
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5.10 Label Function 


SPACE "i A space is entered. 

I 

I 

j 

"label"* 1 The label is deleted entirely. 

CLEAR I 


RETURN \ The soft menu preceding the label function will return, 

1 

___j 
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s it EMC function 


.11 EMC Function 

This function is used to set the analyzer as the EMC receiver. 



The following are determined in EMC measurement; 

• Intensity of radiation interfering electric field using an antenna 

• Voltage of the power source terminal using quasi-power source 

• Interfering power using absorption clamp 


circuit 


Note: 


For the derailed explaeation on the EMC ereasurement, see the "EMl/EMC Measureorent 
System Guide Book" which is on sale. 
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sll EMC Function 


(1) Correction of the antenna factor 
Correct the antenna factor in the 
measurement of electric field intensity 
using anantenna. The correction 
factor is calculated and the level 
appears in dB/i V/m. 

EMC 


□ 


SHIFT 



1 



n 

_ 


FIELD STR 1 

1 

1 

1 

Fig. 5.11-1 

’ ANTENNA 

1 

1 

1 


- - 

1 

1 


DIPOLE 5 

1 

1 

1 

1 

i 

1 

y — 

1 

log perd 1 

1 


1 

1 

1 

1 

r— 
1 

1 

TR17203 ] 

1 

1 

1 

1 

! 

1 

!■- 

1 

ANTENNA 

1 

1 

1 

1 

OFF 1 



wo *** 

Measurmenl trlquency (MHz) 


TR1722 Antenna Factor 


Correct the half-wavelength 
dipole ^tenna (TR1722). 

Correct the logarithmic cycle 
type antenna (TR1711). 

Correct the active antenna 
{TR17203). 

Cancel the above-mentioned 
antenna corrections. 

(Note: The above-mentioned 
antenna corrections 
include 5D2W, 10M 
cable loss. 


ANTENNA 

CORR 


ANT CORR 
ON/OFF 


LVL CORR 
ON/OFF 


You can create any antenna factor in the way 
explained in paragraph (3) Limit Line Function. 


When this function is set to ON, the antenna factor 
is added as the correction value to the WRITE 
waveform. 

When this function is set to OFF, correction is 

In this mode, the unit is automatically determined 
to be dB/.i V/m. 


! The level correction is switched to ON or OFF. 

; in this mode, the unit specified in the UNITS mode 
■' is used. 
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s.tt EMC Function 


( 2 ) 


Deleclion Mode Selection 

Select the detection mode defined in 


the CiSPR specification. 



SHIFT 

> 

T _ 

r* 

! 

1 

1 

« 

1 

QP 

1 

t 

i 

t 

1 

— i 

j.- 

1 

1 

1 

1 

1 

MEAN 

1 

, 

1 

1 

1 

--■i 

j.— 

1 

1 

PEAK 

1 

t 

1 

1 

t 


1 

i 

--■1 

1— . 
1 

1 

normal 

1 

1 

1 

t 

1 

L _ 


1 

1 


EMC 



Quasi pea. detec,ion is executed. In this code, 6dB/div is autocatlcaily 
set and the display range is aOdo. 

The mean value detection is executed. -ode. SdB/div is 

automatically set and the display range is 40dB. 

Peak value detection is executed. 


Detection mode of spectrum analysis is set. 


This is the initial setting. 


1 

t 

, 

1 

RBW 

AUTO 

I 

--•k 

I 

1 

1 

1 

RBW 

200Hz 

T\ 

I 

I 

I 

Y - 

1 

I 

1 

RBW 

9kHz 

i 

I 

1 

1 

— ^ 

t 

1 

i 

RBW 

120kHz 

1 

1 

1 

1 

--H 

Y-- 

t 

1 

1 

1 

RBW 

lMHz 

1 

1 

1 

I 

---T 

t-- 

) 

1 

return 

1 

1 

1 

1 


The optima! RBW is automatically selected. 


See table 5.11-1- 


The preceding menu will appear. 


Measurement bandwidth 


RBW 

(6dB bandwidth) 


Sweep time setting 


10 kHz to 150 kHz 
1 50 kHz to 3QMHz 


200 Hz 


, 9 KHz 
120 kHz 


^ is per frequency span 200Hz 
ie per frequency span 10kHz 


is per frequency span lOOkHz 
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PMr. Function 


(3) Limit Line Function _ ^ indicate the spectrum upper limit or 

When the Limit Line function ,s opera g. can be 

tower limit (or both) will appear on the speotru 
compared to the linets). 

Either the frequency domain data or me tim 

Up W sTprlnts can be entered for the frequency and data can be 

" eno, data can be entered in the - « , 3 .e entered in the range from 

level (excluding the units V and W). 
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5.11 EMC Function 


<2> Limit line menu 


Frequency domain data input 
EMC 

F-DOMAIN I 

I LMT LINE 1 
«.-! 

Time domain data input 



UTIL 


r-j 



SHIFT 

—► 

3 


NEXT 

MENU 


^-f T-DOMAIN \ 

J ; LMT LINE ' 

j i-- 


i.I 


Limit 
Line 1 


Limit 
Line 2 


Level 

ABS/REL 


Limit 1 
ON/OFF 


Limit 2 
ON/OFF 


Limit lines 1 and 2 are automatically set to ON so that data can be 
entered. 

Data can be scrolled with the Data knob and Step keys. 

Sets level data as ABS (absolute value) or REL (relative value). If 
REL is selected, the reference level is used as reference. 

Limit line 1/2 is switched ON or OFF. 

The line will appear when switched ON. 
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5.11 EMC Function 


EMC 



UTIL 



HfMMi 


1 

[—» 

1 

1 

LIMIT ' 

LINE 1 [ 



— 


—j 

ifeMB 


U' 

1 

1 

LIMIT j-J 

LINE 2 I 



REF 67J dSiJV 
5dB/ 


RBf 
128 kHz 
V8f 
3 MHz 
SfP 

489 BS 


ATT 19 dB 


A_iTite B.blaii 



Freq. doisain data exists, 

Dc you really tant to delete it? 



START 39. 


SI0P l.«0e GHz 


(D Appears when input of time domain data is attempted with frequency 

to continue the 


domain data already input. Press 


CONFIRM 


input operation, and the preset frequency domain data is cancelled. 
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5.11 EMC FuncUon 


T 

I- 


t 


INPUT/ 

MODIFY 


Input mods and Modify mode are switched alternately. Enter/Modify 
are executed to the item underlined. 

In the Input mode, enter frequency or time, and level in this sequence. 
One-point data is defined by the frequency or itme, and level. The 
data entered will be sorted in the ascending order of the frequency or 
time. 

in Modify mode, modify the frequency or level, and the data will be 
sorted. 


\ . 

5 INSERT 

' ON/OFF 


1 

I 

I 

I 

1 

\- 

1 

1 

t-- 

I 

I 

t 

►- 

I 

I 

I 

I 

t- 

I 

! 

h- 

t 

I 

I 

I 

I 

I 

I 

« 

I 

\ 

I 

I 

I 

t 

« 

I 

I 

I 


CURSOR 

CHANGE 


DELETE 


TABLE INiT 


TABLE COPY 


RETURN 


] When this function is set to ON, a space line is inserted at the cursor 
; to prompt data entry. This function can be used to execute data entry 
explicitly. 

This function is canceled when set to OFF. 


j Input (frequency or time and level) is switched. 

I 

! 


! The cursor line is deleted. 

I 

f 


the data entered are deleted. 


If the limit line 1 window is currently on the 
screen, all the data are copied to the limit line 
2 . 


T 

{ The preceding menu will appear. 

I 

I 

i 


CONFIRM 




CONFIRM 
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(4) Measuring the power source terminal voltage {using a quasi-power source circuit) 
d) Connect the signal line to be measured (OUT) as illustrated in Fig. 5.11 -3 ; 


Quasi-power source circuit 


Signal source 

_ 

© 

to be measured 



(OUT) 

AC 

power 

0 ' 

-1- 


AC 

power 

source 


R3265/3271 



Signal cable 


□ RF input 
(I connector 


Note: Remove the signal cable from the input connector of R3265/3271 when switching the 

OUT power source ON/OFF or connecting it to the circuit. (For spike noise is generated 
In tile quasi-power source circuit and the RF input part of R3265/3271 (mix. diode) is 
broken.) 


Fig. 5.11-3 Measuring the Power Source Terminal Voltage 
Enter the start and stop frequency to be measured. 

Press the START 1 5 0 kHz in this sequence. 

Press the STOP 1 0 MHz »n this sequence. 


Confirm that the waveform level will not vary while increasing or decreasing the 
attenuator by lOdB. If the waveform level varies, which means the analyzer input stage 
is saturated, increase the attenuator value or insert the band pass filter in the input. 


Press the COUPLE ' adjust the data with the 

1 I 

1 . —— Ill 1 1 , , 


t or i key. Cor 


Confirm that the level will not vary. 
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_ 5-11 EMC Function 


Press the I LEVEL 


key and make adjustment with the knob 




so that the signal will be at the reference level. 


® Specify the QP resolution bandwidth. 

_EMC . 

Press the • 


□ 


SHIFT 


1 


QP 


} and set j BW AUTO ! 

I I I 

I I I 


The resolution bandwidth (9kHz) and the charge and discharge constant will be 
automatically selected. 

Notes: 1. if the Start and Stop frequency are specified in multiple measurement 
regions, the resolution bandwidth is automatic^ly selected according to the 
Stop frequency. 

2. In QP mode, 5dB/div is automatically specified. 


Set the sweep time according to Table 5.11-1 . 

SWP 


Press the 


COUPLE 


and adjust Uie data with 


t 


or 


1 


key. 


The Sweep time should be long enough. (For example'1000 seconds) 

Q) Set the marker on the screen to read the data and correct tfie data with' the correction 
factor corresponding to the quasi-power source circuit. 

MULTI MKR 

and adjust the data with knob . 


Press the 


ON 


\A/h 0 n the QP measurement mode is canceled, the REf mode will be set 
_EMC 

Press the 




SHIFT 

1 


! NORMAL ! to cancel the QP mode. 

I I 

I I 

U- J 


5-110 


Mar 22/91 









































fi3265/3277 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 

___ 5.12 DATE Function 

5.12 DATE Function 


Using this function, you can set the year, month, day and time. 

The data function operates from 1989.1.1 to 2088.12.31 {leap year included). 
During this period, the day of the week is automatically determined. 

The time is indicated by 24-hour system. 




DATE 

^ SHIFT 


2 

■n 



_ 


YEAR 


[ Enter the year. 

! (Ten key operation of 89 to 99 applies after 19 (i.e., 1989 to 1999), and 
' 0 to 88 applies after 20 (i.e., 2000 to 2088). 


r- 

I 

I 

I 

I 

f- 

t 

f- 

I 

t 

I 

I 

}■ 

I 

F 

I 

I 

I 

i 

I- 

I 

F 

I 

I 

I 

I 

f 

I 

F 

I 

I 

» 

t 

t 

I 

t 


MONTH 


DAY 


HOUR 


MIN 


SEC ADJ 


I 

I 

I 

( 


T 

I 

I 

I 

I 


1 

I 

I 

I 

I 

J 


T 

t 

I 

I 

f 

J 


I 

I 

I 

I 

J 


Enter the month, 

(Ten key operation from 1 to 12) 

Enter the day. 

(Ten key operation from 1 to the end of the monUi) 
Enter the time. 

(Ten key operation from 0 to 23) 


Enter the minute. 

(Ten key operation from 0 to 59) 


Execute 30-second correction. 

(From 0 to 29 seconds: reset to 0 

From 30 to 59 seconds: reset to 0, incrementing the minute) 


ON(1/2/3) ! Specify the display format as follows. 


/OFF 

i OFF 

: No indication 


...4 ON 1 : 

The day of the week, month, day, hour, minute, second and 
year are indicated as follows: Mon Jan 1 02:10:00 1990. 


ON 2 : 

The day of the week, month, day, hour, minute, and year 
are indicated as follows: Mon Jan 1 02:10, 1990 


ON 3 ; 

The of the week, month , day and year are indicated as 
follows: Mon Jan 1 1990 
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5.13 Utility function 


•WSKgSi 


ESTER HHz 


Fig. 5.13-2 Adjacent channel leak power in 
graph 


Fig. 5.13-1 Waveform to determine the OBW 
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5.73 Utility function 


(2) Utility menu 



UTIL 

^ SHIFT 


3 



_ 


pBW [ The occupied bandwidth of the waveform on the screen is determined 
I by calculation. The results are displayed, centering at the carrier 
4 frequency (Fc) between the occupied bandwidth (OBW) and the 
occupied bandwidth. 

The measurement method is detailed in Chapter 5 Examples of 
Measurement (Section 4.5). 


------T 

ADJ SETUP ! Specify the channel spacing (CH SP) and set the bandwidth specified 

CH SP/BS I (BS) to measure the adjacent channel leak power. 

j jg pressed, CH SP and BS are switched alternately. 

The one reversed in black-white !s active. Enter the value with Ten 
keys. 


j.- 

\ ADJ I The upper adjacent channel and lower adjacent channel leak power are 

[ POINT I determined by calculation at the.channel spacing specified with 


I St I UP I 

L- J 

centering at the active marker frequency. 

The upper and lower adjacent channel leak powers will appear with UP 
and LOW indication, respectively, in. the msui<er display area. The 
marker will appear at each adjacent channel frequency. 


- CAUTION - 

1. An error is caused unless the active marker has been set to the 
channel frequency to be measured. 

2. This function will not operate if no channel spacing or bandwidth 
has been specified with the ADJ SETUP or an improper value has 
been entered. 


the measurement method is detailed in Chapter 4 Examples of 
Measurement (Section 4.6). 


ADJ I The leak power is calculated at the every frequency point on the screen 

GRAPH \ with the bandwidth specified with the 

-j r- 

I ADJ ! 

! SETUP I the results will appear as a graph. 

u---J 

The marker will be shifted to the displayed graph and the leak power 
can be determined at the frequency of the marker point. 
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5.13 Utility (unction 


I 

I 

I 

I 

I 

I 

I 

I 

1 

1 

I 

t 

i 

I 

i 

t 

» 

« 

1 

1 

I 

I 

I 

}■ 

I 

t 

I 

I 

u 


I 

t 

L 


- CAUTION -^- 

The ADJ GRAPH function will not operate unless the measurement 
bandwidth has been specified with the ADJ SETUP. 


ADJ GRAPH { The graph displayed with ADJ GRAPH is erased from the screen. 
OFF I 


— -- 

PEAK I The active marker is shifted to the signal peak. 

! This function is helpful to set the marker at the peak of the signal to be 
j r^easured (carrier frequency) in ADJ POINT measurement. 


NEXT MENU j 

I—1 


I 



ADJ 2 [ The adjacent channel leak power is automafically determined. 

I 

I 


Assuming the center frequency specified as the carrier frequency, 
specify the span on the t3andwidth specified with the 

ADJ i 

SETUP [ . and determine the total (PC) of the 
waveform power displayed on the sween. 


Switch the center frequency to the upper and lower adjacent channels 
determined by the channel spacing specified with Oie 


SETUP ' determine the power total for each 

of them (PU and PL). Determine the ratio of PU against PC and ratio 
of PL against PC. The upper and lower adjacent channel leak power 
will appear on the screen as UP and LOW, and a marker will appear at 
each channel frequency. 


- CAUTION -^- 

1. If the signal to be the carrier frequency is set apart from the 
center frequency, a measurement error will be caused. 

2. This function will not operate if no channel spacing of bandwidth 
has been specified with the ADJ SETUP, or an improper value 
has been set 

3. After the calculation is complete, the marker is displayed with the 
value of the channel spacing multiplied by 3 is set as the span. 
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-- - ___ 5 .14 Measurement Window Function 

5.14 Measurement Window Function 

Sweep and marker peak search operate within the window specified. 

Quick measurement can be realized with a wide span. 




(1) Window setting menu 



MW 

0 The initial screen of the measurement window will appear. 

—-—I The window setting can be modified during measurement to 
modify the measurement conditions. 



Fig. 5.14-1 Initial screen of Measurement window 
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ia Window Func Jion 


MW 



WDO A 

yjy 


The window width (A X) and length { AY) 


or decreased with the 



can be increased 
keys and knob ■ 



SWP ( 

NORM/WDO I 


When set to 
When set to 


WDO sweep is executed within the window. 
norm, the sweep within the window is canceled. 
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absolute - 
DATA 


MEAS WDO 
OFF 


5.14 Messurement Window Function 


The window can be specified with absolute values using the 
i t keys, knob (§) and Ten keys. 


MEAS WDO 

i Specify the Start frequency. 

START 

1 

t 

MEAS WDO 

1 Specify the Stop frequency 

STOP 

( 

MEAS WDO 

\ Specify the upper level. 

UPPER 

t 

1 

MEAS WDO 

j Specify the lower level. 

LOWER 

1 

1 


400 


0 





-■ UPPER 




LOWES 

START 

STOP 


0 


700 


] The window will be erased from the screen. 

J At this time, the measurement using the window is canceled. 
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5 .14 Measurement Window Function 


An example of window measurement 


(J> Partial sweep within the window 


and set 1 SWP 

; NORM/SIIS] 

to MDO. (This function is canceled when the key is set to NORM.) 


SHIFT 


WINDOW 

SWP 


SWEEP 

MODE 


MENU 


(This function is canceled when these keys are pressed again.) 


CENTER GHz 


Fig. 5.14-2 Partial Sweep within a Window 
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6. GPIB : REMOTE PROGRAMMING 


6. GPIB: REMOTE PROGRAMMING 

The analyzer loaded with a general-purpose interface abuse (GPIB) can be fully remote-controlled by the 
external controller. This chapter explains the externa! control and its programming. 
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6.1 Outline Of GP! 


6. GPiB 

6.1 Outline of GPIB 

The analyzer is loaded with the measurement bus GPIB (general-purpose interface bus) of IEEE 
specification 488-1978 and can be controlled at distance fully by the external controller. 

(1) GPIB extension and compatibility 

The GPIB is an Interface system connecting the analyzer with the controller and peripheral 
devices with a cable (bus line). The GPiB is superior to the current interface method in 
extensibility and compatible electrically, mechanically and functionally with products of other 
companies. High-grade measuring system can easily be constructed with this GPIB in the 
same way as a simple system with a single bus cable. 

(2) Talker, Listener, Controller 

In the GPiB system, "address" is assigned to the devices connected to the bus line. Each 
device can play one or two roles selected from Controller, Talker and Listener. During 
system operation, only one talker can transmit data to the bus line and multiple listeners can 
receive the data. The controller specifies the talker and listener addresses and transfers 
data from the talker to the listener, or the controller itself can ply the role of talker and 
specifies listener measurement conditions. 

(3) GPIB-related panel switches 

Remote lamp 

This lamp will light when the 
analyzer is set to External 
control mode. 

LCL key 

This is used to switch between 
Remote and Local. 

With this switch, external 
contrpi can be interrupted to 
enable input from the panel. 

Shift key 

After pressing this key, press 
the LCL key so that (3P1B 
address can be specified. 


GPIB connector 

This terminal is used to connect 
the analyzer to the external 
controller or plotter with the 
GPiB cable. 



Rear pane! 
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6 .1 Outline Of GPIB 


(4) Functions which can be controlied externally - - ' 

(p Setting the measurement conditions: Entering the measurement conditions in the same 

way as the pane! key operation. 

® Output of the setting conditions: The analyzer setting conditions and data call. 

(3) Input and Output of measurement data: Screen trace, Data write and read out. 

(S> Service request to the controller: Interrupt processing request to the controller control and 

output of status byte. 
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fi.2 GPIB Soecillcations and the Analyzer GPIB Specifications 

6,2 GPIB Specifications and the Analyzer GPIB Specifications 



Fig. 6.1-1 GPIB Bus Line Configuration 


The GPIB bus cables include eight data lines, three transfer control lines (handshake fines) 
to control asynchronous data transfer between devices and five bus management lines 
(control lines) to control information flow through the bus. 

• Data line: Eight data lines of bit parallel bile serial type are used for data transfer between 
devices so that asynchronous bi-directional transfer can be exec'ited. Since it this is an 
asynchronous system, devices of high speed and low speed can be connected at once. 
ASCII code is used in the data (messages) transferred between devices, including 
measurement data, measurement conditions (programs) and various cdmmands. 

• Transfer control lines (Handshake lines); 

The following signals are used: 

DAV (Data valid): Signal indicating the data valid state 

NRFD (Not ready for data): Signal indicating that data can be received 

NDAC (Not data accepted): Signal indicating that data receive is complete 
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_ 6.2 GPIB Specifications and the Analyzer GPIB Specifications 

• Bus control lines: the following signals are used: 

ATN (Attention): Signal to determine whether the signal on the data line is a 

command or other information. 

IFC (Interface clear): Signal to clear the interface. 

EOI (End of identify): Signal used upon completion of information transfer. 

SRQ (Service request); Signal to make service request to the controller from a device. 

REN (Remote enable); Used to remote-control a device which can be remote-programmed. 

(2) Connector: 24-pin GPIB connector, 5B7-20240-D35A (Product of Amphenor or its 
equivalent) 


Signal 

Pin No. 

GND LOGIC 

24 

GND (ATN) 

23 

GND (SRQ) 

22 

, GND (IFC) 

21 

GND 

(NDAC) 

20 

GND 

(NRFD) 

19 

GND (DAV) 

18 

REN 

17 

DiO 3 

16 

DIO 7 

15 

DIO 6 

14 

DIO 5 

13 


Sj] 01 

o o 
o o 

O [Hi 
Q Q! 
O Cl] 
O [3 
o a' 
.cn a 
O C3 
O Q] 


Fig. 6-2 GPIB Connector Pin Assignment 


Pin No. 

Signal 

12 

SHIELD 

11 

ATN 

10 

SRQ 

9 

IFC 

8 

NDAC 

7 

NRFD 

6 

DAV 

5 

EiO 

4 

DIO 4 

3 

DIO 3 

2 

DIO 2 

1 

o 

o 
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___ 6.2 GPI8 Soeclficaiions and Oie Analyzer GPIB Specifications 

(3) Specifications 

Code: ASCII code, except at packed formatting when binary code Is used. 

Logic level: Logical 0 "High" state +2.4V or above 
Logical 1 "Low" state + 0.4V or below 

Signal line termination: The sixteen bus lines are terminated as shown below. (Fig. 6*3) 



From Driver 


To Receiver 


Fig. 6-3 Signal Line Termination 

Driver: Open collector type 

Output voltage at “Low" ... + 0.4V or below, 48mA 
at "High".... + 2.4V or above, -6.2mA 

Receiver: + 6V or below ..."Low” state 
+ 2.0V or above ..."High" state 

Bus cable length: Each cable length should be 4m or less and the total bus cable length, 
i.e., twice the number of devices connected to the bus, should not 
exceed 20m. 

Address specification: Up to 31 talk-'listen addresses can be entered through panel key 
operation. 


6-6 


Mar 22/91 
































R3265/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 

__ 6.g List of GPIB Codes 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output formal 

Header 

Display line 

Dl * 

DL? 

OFF/ON + Level 

Unit: 
Header 






dBm: 

DLB 




, 


dBmV: 

DLM 






dB/.V: 

OLU 






dBAtVemi 






dBm: 

DLE 






dBpW: 

dip 






V;DLV 






W:DLW 


CHsplay line ON 

DL ON * 

- 

— 

— 



DLN ’ 

- 

_ 

— 


Display line OFF 

DL OFF 


~ 

_ 



DLF 

- 

— 

_ 


Character display? 

- 

CHD? 

OFF/ON 

— 



- 

ANNOT? 

- 

— 


Character display ON 

CHO ON 

_ 

— 




ANNOT ON 

- 

— 

— 


Character display OFF 

DHC OFF 

- 

— 

— 



ANNOT OFF 

- 

— 

_ 


Grid? 


GR? 

OFF/ON 

— 




GRAT? 

— 

— 


Grid ON 

GR ON 

— 

— 




QRAT ON 


— 




GN 

- 

- 
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6.8 List of GPIB Codes 


Function 

Listener code 


Talker request 


Remarks 

Code 

Output format 

Header 

Grid OFF 

GR OFF 

- 

- 

- 


Frequency display? 

GRAT OFF 

GF 

FRD? 

OFF/ON 



Frequency display ON 

FRO ON 

- 

- 

- 


Frequency display OFF 

FRD OFF 

- 

- 

_ 


Input format? 

- 

IN? 

0 ; RF 

~ 


: RF input 

RFIN 


1 : PI 

(Plug IN) 



: PI input 

PI 

- 


- 


Impedance? 

: son 

OHM50 

OHM? , 

0 : son 

1 : 75n 



: 75n 

OHM75 

- 

- 

- 


Rear panel output 

; AXIS 

AXIS 





: 2V/GH2 

LOSWP 

- 

- 

- 


Trace A 

TA 

TA? 

(Lower bytes) 

0: write 

1: view 

2: blank 

3: normalize 

4: A-DL->A 

5: A-B-^A 

6: B-A-^A 
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<K 




6.8 List ol GPIB Codes 


Function 


Talker request 

Remarks 

Listener,code 

Code 

Output format 

Header 




(Upper bytes) 






0: nothing 






1: + max hold 






2; + averaging 






3: + min hold 



A write 

AWRiTE 

- 

- 

- 



AW 

- 

- 

- 


A view 

AVIEW 

- 

- 

- 



AV 

- 

- 

- 


A blank 

ABLANK 

- 

- 

- 



AB 

- 

- 

- 


A max hold 

AMAX 

- 

- 

- 



AM 

- 

- 

- 


A min hold 

AMIN 

- 

- 

- 


A averaging 

AAVG * 

AAVG? 

Integer 

AG 



AG * 

AG? 

Integer 

AG 


; start 

AGR 

- 

- 

- 


: stop 

AGS 

- 

- 

- 


: pause 

AGP 

- 

- 

- 


: continue 

AGO 

- 

- 

- 


; 1 lime 

AG1 

- 

- 

- 


; continue 

AGO 

- 

- 

- 


Normalize A ON 

ANORM 

- 

- 

- 



AN 

- 

-• 

- 



ANORM ON 

- 

- 

- 



AN ON 

- 

- 

- 



ANN 

- 


- 
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Function 


Normalize A OFF 

Correction data save 
instant normalize A 

AXCH B 

A-B->A 

B-A-»-A 

A - DL ^ A 

Trace A clear 


Trace B 
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Listener code 


ANORM OFF 

AN OFF 

ANF 

AR 

Ai 

SHTA 

ACHB 

CH 

ABA 

TRO 

BAA 

TR1 

ADLA 

TR2 

CWA 

TB 


Talker request 

Code 

Output format 

Header 




6.8 L/sf Of GPIB Codes 


Remarks 
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6.8 List Of GPIB Cotfes 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

B write 

BWRITE 


- 

- 



BW 

- 

- 

- 


B view 

BVIEW 

- 

- 

- 



BV ' 

- 

■ - 

- 


B blank 

BBLANK 

- 

- 

- 



BB 

- 

- 

- 


B max hold 

BMAX 

- 

~ 

- 



BM 

- 

_ 

_ 


B min hold 

BM!N 

- 


- 


B averaging 

BAVG * 

BANG? 

Integer 

BG 



(3 

CD 

BG? 

Integer 

BG 


: start 

BGR 

- 

- 

- 


: stop 

BGS 

- 

- 

- 


: pause 

BGR 

- 

- 

- 


: continue 

BGC 

- 

- 

- 


: 1 time 

BG1 

- 

- 

- 


1 continue 

BGO 

- 

- 

_ 


Normalize B ON 

BNORM 

_ 

- 

- 



BN 

- 

- 

_ 



BNORM ON 

- 

- 

_ 



BN ON 

- 

- 

- 



BNN 

- 

- 

- 


Normalize B OFF 

BNORM OFF 

- 

- 

- 



BN OFF 

- 

- 

- 



BNF 

- 

- 

- 
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6.8 List of GPIB Codes 


Function 


Talker request 


Listener code - 

Code 

Output format 

Header 

Correction data save 

BR 

- 

- 

- 


Instant normalize B 

Bl 

■ - 

- 

- 



SHTB 

- 

- 

- 


B - DL B 

BDLB 

- 

- 

- 



TR3 

- 

- 

- 


Trace B clear 

CWB 

- 

- 

- 


Local 

LOCAL 

- 

- 

- 



LC 

- 

- 

- 


GPIB address 

- 

AD? 

Integer 

AD 



- 

SHLC? 

Integer 

AD 


User definition 

USER 

- 

- 

- 



UR 

- 

- 

- 


: 1 

UR1 

- 

- 

- 


: 2 

UR2 

- 

_ 

- 


: 3 

UR3 

- 

- 

- 


: 4 

UR4 

- 

- 

- 


; 5 

UR5 

- 

- 

- 


: 6 

UR6 

- 

- 

- 


: 7 

UR7 

- 

- - 

- 


Recall 

RECALL * 

RECALL? 

0: Normal recall 

- 



RC ' 

RC? 

1: Fast recall 

- 


Normal recall 

RCNORM *■ 

- 

- 

- 



RN * 

- 

- 

- 


Fast recall 

RCFAST ' 


— 


Only one 






digit 


RF 

- 

- 

- 
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h' __ 6.8 List Of GPIB Codes 

I ■ 


h 

Function 

Listener code 

Talker request 

Remarks 

B- • 

i' 
f ■ 

Code 

Output forrnat 

Header 

l.- 

Save 

SAVE * 

SV' 

— 

— 

— 


>■ 


SHRC* 

- 


- 



Instrument preset 

IP 

- 

- • 

- 


\>-;k 

Marker ON 

MKR OM * 

MKR? 

0: Marker OFF 





MN ’ 

MN? 

1 : Normal marker 

- 


1 


MKN * 

- 

2: A marker 

- 



Marker frequency? 

- 

MF? 

Frequency 

MF 



Marker level? 

_ 

ML? 

Level 

Unit: 
Header 


j*. 





dB: 

MLD 


m 

K 





dBm; 

MLB 


J-' 





dBmV: 

MLM 


i- 





dB^V: 

MLU 


s*. 





:MLE 







dBpW: 

MLP 


B . 





V:MLV 


X 





W; 

MLW 


I''- 





dBM/Hr 

MLH 







dB/iV/ 

VHrMLL 







dBc/Hz 

:MLC 
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6.8 List Of GPIB Codes 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output fornlat 

Header 

frequency + Level? 

- 

MFL? 

Frequency + Level 

Same as 
MF, ML 


Normal marker 

MKNORM * 

MKNORM? 

Frequency 

MF 



MKN ‘ 

- 


- 



MK* 

MK? 

Frequency 

MF 


A marker 

MKDLT * 

MKDLT? 

Frequency 

MF 



MKD * 

- 

- 




MT * 

MT? 

Frequency 

MF 


Fixed marker? 

- 

FIX? 

OFF/ON 

- 




FX? 

OFF/ON 

_ 


Fixed marker ON 

FIX ON 

- 

• - 

- 



FX ON 

- 

- 

- 



FXN 

- 

- 

- 


Fixed marker OFF 

FIX OFF 

- 

- 

- 



FX OFF 

- 

- 

- 



FXF 

- 

- 

- 


1/ A marker 

REDLT 

REDLT? 

OFF/ON * 
calculated value 
(Note) 

MF 


1/ A marker ON 

REDLT ON 

- 

- 

_ 


1/ A marker OFF 

REDLT OFF 

- ' 

- 

— 


Counter? 

- 

COUNT? 

OFF/ON 

- 



- 

CT? 

OFF/ON 

- 



- 

CN? 

OFF/ON 

_ 


Counter ON 

COUNT ON 

_ 

- 

- 



CT ON 


_ ■ 




CN ON 

- 

- 

- 



Note; The calculated value is used as time or frequency data. 
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_ 6.8 List Of QPIB Codes 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

Resolution : 1 kHz 

CNO 

- 

- 

- 


. :100 Hz 

CN1 

- 

- 



: 10 Hz 

CN2 

- 

- 

_ 


! : 1Hz 

CN3 

- 

• - • 

- 


Counter OFF 

COUNT OFF 

- 

- 

- 

. 


CT OFF 

- 

- 

- 



CN OFF 

- 

- 

- 



CNF 

- 

- 

- 


Counter operation mode? 

- 

CTMD? 

FREQ counter: 0 






MKR counter: 1 



MKR counter 

CTMK 

- 

- 

- 


FREQ counter 

CTFR 

- 

- 

- 


Signal track? 


SIG? 

OFF/ON 

- 



- 

SG? 

OFF/ON 



Signal track ON 

SIG ON 

_ 


_ 



SG ON 

- 

- 

_ 



SGN 

- 

- 

_ 


Signal track OFF 

SIG OFF 

•- 

- 

- 



SG OFF 

- 

- 




SGF 

- 

- 

- 


Noise/Hz? 

NOISE ‘ ^ 

NOISE? 

0: OFF 

+ Frequency 

Nt 



Nl * 

Nl? 

1: dBm 

+ Frequency 

Nl 





2: dB//v 

+ Frequency 

Nl 





3: dBc 

+ Frequency 

Nl 


dBm/Hz ON 

NtDBM 

- 

- 

- 



NIM 

- 

~ 

- 
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__ 6.8 List of GPIB CodeL 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

6B^y/V Hz ON 

NIDBU 

- 

- 

- 



N!U 

- 

— 

— 


dBc/Hz ON 

NIDBC 

- 

- 

— 


Noise/Hz OFF 

NIC 

- 

_ 

— 



NOISE OFF 

- 

- 

- 



Nl OFF 

- 

~ 

~ 



N!F 

- 

— 

— 


Fixed Mkr Peak 

FXP 

_ 

— 

— 


X d8 down 

DBDOWN * 

- 

- 

— 



XDB * 

- 

' — 

— 


X dB down left 

DELEFT * 

- 

- 

— 



XDL ' 

- 


_ 


X dB down right 

DBRIGHT * 

- 


_ 



XDR ’ 

- 


— 


X dB relative 

DBREL 

- 

~ 

— 



DCO 

- 

- 

— 


X dB abs. left 

DBABSL 

- 

- 

- 



DC1 

- 

— 



X dB abs. right 

DBA8SR 

- 

- 

— 



DC2 

- 

- 

— 


X dB execution state 

- 

DC? 

0: Relative 






1: Absolute (Left) 






2: Absolute {Right) 



Continuous dB down? 

- 

CDB? 

OFF/ON 

- 
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6.8 List Of GPI8 Codes 


Function 


Continuous dB down ON 
Continuous dB down OFF 
AUTO TUNE 


Pre-selection Auto peaking 
Manual peaking 
Marker display : Relative 
:Abso!ute 

Marker posUlon:Upper right 
:Lower right 


Marker OFF 


Listener code 


COB ON 
CDB OFF 
TUNE * 

TN " 

PPA 
PPM ' 
MDR 
MDA 
I MDU 
MDL 

MKR OFF 
.MKOFF 
MO 
MF 


Talker request 


Output format Header 


Remarks 


TUNE? 

TN? 


Frequency 

Frequency 
























Function 


Talker request 



Listener code - 

Code 

Output format 

Header 


Multi marker No.4 ON 

MLN4 * 

' 

- 

- 


Multi marker No.4 OFF 

MLF4 

- 

- 

- 


Multi marker No,5 ON 

MLN5 * 

- 

- 

- 


Multi marker No.5 OFF 

MLF5 

- 

- 

- 


Multi marker No. 6 ON 

MLN6 * 

- 

- 

- 


Multi marker No,6 OFF 

MLF6 

- 

- 

- 


Multi marker No.7 ON 

MLN7 * 

- 

- 

- 


Multi marker No.7 OFF 

MLF7 

- 

- 

- 


Multi marker No.8 ON 

MLN8 * 

- 

- • 

- 


Multi marker No.8 OFF 

MLF8 

~ 

- 

- 


Active marker frequency? 

- 

MF? 

Frequency 

MF 


Active marker lev^? 


Ml? 

Level 

Unit : 
Header 

dB: 

MLD 

dBm: 

MLB 

dBmV: 

MLM 

dB/.V: 

MLU 

dB/iVemf 

:MLE 

dBpW: 

MLP 

V:MLV 

W: 

MLW 



6-56 


Mar 22/91 





















R3265/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 

_6.8 List Of GPIB Codes 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 





dBM/Hz; 

MLH 






/VHr 

MLL 






dBc/Hz 

;MLC 


Frequency + Level? 

- 

MFL? 

Frequency + Level 

Same as 

MF, ML 


Multi marker frequency? 

- 

MLSF? 

Frequency 

Same as 

MF • 

8 items 
+ AMKR 

MulU marker all level? 

- 

MLSL? 

Level 

Same as 

ML 

8 items 
+ AMKR 

Peak search 

PWAK 

- 

_ 

- 



MKPK 

- 

- 

- 



MKPK Hi 

- 

- 

- 



PS 

- 

- 

- 


NEXT peak 

NXPEAK 

- 

- 

- 



NKPK NH 

- 

- 

- 



NXP 

- 

- 

- 


Next peak left 

NXLEFT 

- 

- 

- 



NKPK NL 

- 

_ 

- 



NXL 

- 

- 

- 


Next peak right 

NXRIGHT 

- 

- 

- 



NKPK NR 

- 

- 

- 



NXR 

- 

- 

- 
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Talker request 



MKR -»• CF 


NEXT MIN 


Continuous peak? 
Continuous peak ON 


MIN search 


Continuous peak OFF 


Peak range 


: Normal 


:Upper 


: Lower 


Peak list 


Peak list ON 


Peak list OFF 


Listener code 


NXMAXMIN 


NXMIN 


CP ON 


CP OFF 


PSN 

PSU 

PSL 

PLS ON 
PLS OFF 


Function 


CP? 


DX? 

DY? 


PLS? 


OFF/ON 


Integer (1 to 700) 
Integer (1 to 400) 


OFF/ON 


Header 


NEXT peak MAX/MIN 


Output format 


Remarks 
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_ 6.8 List O f G PIB Codes 


____ _ 

- 1 '- 1 — 

Talker request 

Remarks 

Function 1 

Jstener code - 

Code 

Output format 

Header 

MKR “> REF f 

^KRL 

>- 

- 

- 



VIR 

- 

- 

— 


AMKR -»• SPAN 

MTSP 

- 

- 

- 



DS 

- 

- 

— 


MKR “> CF step 

MKCS 

- 

- 

_ 



MO 

- 

- 

— 


AMKR -^CF step 

MTCS 

- 

- 

- 



Ml 

- 

- 

— 


AMKR^GF 

MTCF 

- 

- 

— 


MKR MKR step 

MKMKS 

- 

— 

— 



M2 

- 

- 

— 


AMKR -»■ MKR step 

MTMKS 

- 

- 

— 



M3 

- 

- 

- 


MKR step size 

MKS * 

MKS? 

Frequency 

MKS 



MPM 

MPM? 

Frequency 

MKS 


MKR step AUTO 

MKSAUTO 

MKSAUTO? 

auto/manual 

- 



MPA 

MPA? 

AUTO/MANUAL 

- 


Measurement window 

WDO 

WDO? 

OFF/ON 

- 



SHO 

SHO? 

OFF/ON 

- 



- 

WN? 

OFF/ON 

- 


Window ON 

WDO ON 

- 

- 

- 



WN 

- 

- 

— 


Window OFF 

WDO OFF 

- 

- 

- 


-- 

WF 

1 - 

- 

— 
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_6.S List Of GPI8 Code& 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

Center position : X 

- 

WDOLX? 

lnteger(0 to 700) 

WLX 



- 

WLX7 

lnteger(0 to 700) 

WLX 


Center position : Y 

- 

WDOLY? 

integer(0 to 400) 

WLY 



- 

WLY? 

lnleger(0 to 400) 

WLY 


Window width 

- 

WDODX? 

lnleger(0 to 700) 

WDX 



- 

WDX? 

lnteger(0 to 700) 

WDX 


Wndow height 

- 

WOODY? 

lnteger(0 to 400) 

WDY 



- 

WDY? 

lnteger(0 to 400) 

WDY 


Start frequency 

WDOSRT * 

WDOSRT? 

Frequency 

WTF 



WTF * 

WTF? 

Frequency 

WTF 


Stop frequency 

WDOSTP * 

WDOSTP? 

Frequency 

WPF 



WPF ■ 

WPF? 

Frequency 

WPF 


Upper limit level 

WDOUP * 

WDOUP? 

Level 

WUL 



WUL * 

WUL? 

Level 

WUL 


Lower limit level 

WDOLOW * 

WDOLOW? 

Level 

WLL 



WLL ^ 

WLL? 

Level 

WLL 


GO/NG decision 

- 

CM? 

NG:0 






1 



GO/NG decision A 
execution 

CMA 

- 

- 

- 


GO/NG decision B 
execution 

CMB 

- 

- 

- 


EMC 

EMC 

- 

- 

- 



SHI 

' - 

- 

— 


Antenna type? 

- 

ANT? 

OiOFF 

- 





1: Dipole 






2: Log peri 






3: TR17203 




6-60 


Mar 22/91 






























R3265/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


e.8 List Of GPIB Codes 




Talker request 


Function 

Listener code 

Code 

■ Output format 

Header 

Id? kb 

Antenna select : Dipole 

ANTO 

- 

- 

- 



ANO 

- 

- 

- 


:Log peri 

ANTI 

- 

- 

- 



ANl 

- 

- 

- 


:TR17203 

ANT2 

- 

- 

- 



AN2 

- 

- 

_ 


Antenna OFF 

ANT OFF 

- 

- 

- 



AF 

- 

- 

- 


/Mitenna correction table? 

- 

ANCORR? 

OFF/ON 

- 



- 

CR? 

OFF/ON 

- 


Mtenna correction table 

ON 

ANCORR ON 

- 

— 

- 



CR ON 

- 

- 

- 



CRN 

- 

- 



Antenna correction table 

OFF 

ANCORR 

OFF . 

- 

- 

_ 



CR OFF 

- 

- 

- 



CRF 

- 

- 

- 


Antenna correction table 
entry 

CRIN * 

- 

— 

- 


Antenna correction table 
delete 

CRDEL 

— 

— 

— 


Level correction? 

- 

LVCORR? 

OFF/ON 

- 


Level correcdon ON 

LVCORR ON 

- 

- 

- 


Level correction OFF 

LVCORR 

OFF 

- 

- 

- 


QP 

- 

QP? 

OFF/ON 

- 


QPON 

QP ON 

- 

- 

- 



QN 

- 

- 

- 


QP OFF 

QP OFF 

- 

- 

- 



QF 

- 

- 

- 
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6.8 List Of GPIB Codes 


Function 

Listener code 

Talker request 


Code 

Output format 

Header 


QP BW AUTO 

QPAUTO 

QPAUTO? 

0:AUTO 

-- 



QA 

QA? 

1:200Hz 

- 




- 

2:9 kHz 





- 

. 3:120 kHz 





- 

4:1 MHz 



QP BW:200 Hz 

QPO 

- 

- 

- 


:9 kHz 

QP1 

- 

- 

- 


;120 kHz 

QP2 

- 

- 

- 

- 

:1 MHz 

QP3 


- 

- 


Limit line 1 ? 

- 

LMTA? 

OFF/ON 

- 


Limit line 1 ON 

LMTA ON 

- 

- • 

- 



UN 

- 

- 

- 


Limit line 1 OFF 

LMTA OFF 

- 

- 

- 



LAF 

- 

- 

__ 


Limit line 1 table entry 

LMTAIN * 

- 

- 

- 


Limit line 1 table delete 

LMTADEL 

- 

- 

- 


Limit line 2? 

- 

LMTB? 

OFF/ON' 

- 


Limit line 2 ON 

LMTB ON 

- 

- 

- 



LBN 

- 

- 

- 


Limit line 2 OFF 

LMTB OFF 

- 

“ 

- 



LBF 

- 

- 

- 


Limit line 2 table entry 

LMTBIN * 

- 

- 

- 


Limit line 2 table delete 

LMTBDEL 

- 

- 

- 


Calibration 

CAL 

- 

- 

- 



SH7 

- 

- 

- 


CAL ALL 

CLALL 

- 

- 

- 



CLA 

- 

- 
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6.8 List Of GPIB Codes 


Function 


total gain cal. 

input ATT cal. 

IF step AMP cal. 

RBW switch cal. 

Log linearity cal. 

AMPTD MAG cal. 

PBW cal. 

Calibration level 


Calivration REF 


Listener code 


CLTOTAL 

CLG 

CLATT 

ITO 

CLSTEP 

ITI 

CLRBW 

!T2 

CLLOG 

1T3 

GLMAG 

IT4 

CLPBW 
iT6 
CL * 


Talker request 

Code 

Output format 

Header 


Remarks 


CLN* 

CLREF 
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6.8 List of GPIB Codt 



Function 

f characteistics correction? 


' f characteristics correction 
ON 


f characteristics correction 
OFF 


CAL correction? 


CAL correction ON 


CAL correction OFF 


Listener code 



Plotter 

Type :R9833 
:HP7470 
:HP7475 
:HP7440 
:HP7550 

Data :AII information 
:Waveform alone 
rCharacters alone 
:Grid alone 
:Marker, DL.WDO 


Talker request 

Code 

Output format 

Header 


Remarks 


FRCORR7 

FC? 


OFF/ON 

OFF/ON 


FRCORR ON 

FC ON 
FCN 

FCCORR 

OFF 

FC OFF 

FCF 


CLCORR ON 

CC ON 

CCN 

CLCORR 

OFF 

CC OFF 

CCF 


SH8 

PLTYPEA 

PLTYPEB 

PITYPEC 

PLTYPED 

PLTYPEE 

PLALL 

PLTRACE 

PLCHAR 

PLGRAT 

PLMKR 


CLCORR? 

CC? 


OFF/ON 

OFF/ON 
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6.8 List Of GPIB Codes 


Function 

Listener code 

iMultimarker List 

PLMULTt 

:Antenna table 

PLANT 

rLimit 1 table 

PLLMTA 

:Limit 2 table 

PLLMTB 

:Loss table 

PLLOSS 

Paper :A4 

PLA4 

:A3 

PLA3 

Division size :Sing!e 

PLPIC1 

:Division into 2 

PLPIC2 

iDIvision into 4 

PLPIC4 

Print position ;Cenler 

PLMID 

:Left 

PLLEFT 

:Right 

PLRiGHT 

:Upper left 

PLUPLEFT 

.'Upper right 

PLUPRiGHT 

:Lower left 

PLLOWLEFT 

:Lower right 

PLLO 

WRIGHT 

The number of pensil pen 

PLPEN1 

:2 pens 

PLPEN2 

:4 pens 

PLPEN4 

:6 pens 

PLPEN6 

:8 pens 

.PLPEN8 

Print position shift:AUTO 

PLAUTO 

:Manual 

PLMAN 

Execution 

PLOT 


PLT 


Talker request 

Code 

Output format 

Header 


Remarks 
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6.a List of GPIB Code, 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

Utility 

SH3 


- 

. - 


OBW 

OBW* 

OBW? 

Percentage + 
Calculated value 

OBW, 

MF 

(Note) 

ADJ 

ADJ 

ADH? 

Calculated value 

Sam© as 

ML 

(Note) 

ADK GRAPH 

ADG 

- 

- 



ADJ GRAPH OFF 

ADG OFF 

- 

— 



ADJ Ch Space 

ADCH ‘ 

ADCH? 

Frequency 



ADJ Specified BW 

ADBS ' 

ADBS? 

Frequency 



Memory card 

CARD 

- 

- 

mi 



SH4 

- 

- 

— 


Card initialization 

MCINIT 

- 


— 



MMI 

- 

- 

— 


Soft menu read-in 

MCLOAD 

- 


- 



MML 

~ 


— 


Soft menu write-in 

MCSTORE 

- 

— 

_ 



MMS 

- 

-■ 



Label 

- 

LB? 

OFF/ON 

+ Character string 

_ 

Up to 30 
characters 


- 

SH9?. 

■ OFF/ON 
+ Character string 

_ 


Label ON 

LB ON/**’/ 




Er>c!ose the 

characters 

with / to be 

entered, 


LON/***/ 

- 

- 

— 


Label delete 

LB OFF 

- 


— 



LOF 

- 

- 

- 



Note; The two calculation results are output continuously. 
IF OBW: Frequency + Frequency 
If ADJ: Level + Level 
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$.8 List ofGPIB Codes 


Function 

Listener code 

Softkey 


Softkey No.1 

SF1 

Softkey No.2 

SF2 

Softkey No.3 

SF3 

Softkey No.4 

SF4 

Softkey No.5 

SF5 

Softkey No.6 

SF6 

Softkey No.7 

SF7 

Data entry 


0to9 

0 to 9 

. (decimal point) 


BK SP 

BS 

t (step up) 

UP 

i (step down) 

DN 

Knob up (coarse) 

GU 

(fine) 

FU 

Knob down (coarse) 

CD 

(fine) 

FD 

GHx 

GZ 

MHz 

MZ 

kHz 

KZ 

Hz 

HZ 

mV 

MV 

mW 

MW 

dB 

DB 


Talker request 


Output format Header 


Remarks 


Mar 22/91 













R3265/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 

_- _ 6.8 U$( of GPIB Cod 


Function 

Listener code 

” 

Talker request 


Remarks 

Code 

Output format 

Header 

second 

SC 





mtli second 

MS 

_ 

_ 



micro (/i) second 

US 





ENTER 

ENT 

— 

— 

— 


Trace data input/output 

Accuracy : 401 points 

TPC 

TP? 

0: 0 to 400 mode 

1 : 448 to 3648 
mode 



:3201 points 

TPF 

— 


_ 


Memory A output (ASCI!) 

- 

TAA? 

4 bytes + 

— 

1-point 

(Binary) 

— 

tba? 

Delimitter 

2bytes X 700 points 


data 

EOI signal 

Memory B output (ASCII) 

- 

TAB? 

4 bytes + 

_ 

1-point 

(Binary) 

— 

TBB? 

Delimitter 

2bytes x 700 points 


data 

EO! sigi 

Memory A input (ASCII) 

TAA 



_ 

1-point 

(Binary) 

TBA 




data 

EOI signal 

Memory B input (ASCI!) 

TAB 



_ 

1-point 

(Binary) 

TBB 




data 

EO! signal 
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6.3 List Of GPIB Codes 


Function 

Others 
Header OFF 
Header ON 
Delimiter 

:CR LF (EOl) 

:LF 

:(EOI) 

:CR LF 

I :LF (EO!) 

I 

j Service request 

interrupt ON 
interrupt OFF 
:Status clear 
Soft menu display? 

Soft menu display ON 
Soft menu display OFF 
Device type? 

Device type? (Character 
string) 


Revision output 
Screen data output 




Talker request 



Listener code 

Code 

Output format 

Header 



HDO 


_ 

_ 



DD1 

- 

- 

- 

☆ 


DLO 

_ 

— 

_ 



DL1 

- 

- 

- 



DL2 

- 

- 

- 



DL3 

- 

- 

- 

☆ 


DL4 

- 

- 

- 



SO 

_ 

— 

— 



SI 

- 


- 

☆ 


S2 

- 

- 

- 



- 

MND? 

OFF/ON 




MND ON 

- 

- 

- 



MND OFF 

~ 

- 

- 



- 

VER? 

0:R3265 

- 





1:R3271 




_ 

TYPE? 

Character 
string + Delimitter 

- 



- 

yyp. 

Character 
string + Delimitter 

- 



- 

REV? 

Character 
strings Delimitter 

- 



- 

GPL? 

64 characters x 24 
lines 

- 














R3Z65/3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


___ 6.a List of GPIB Codes 

Table 6-4 List of Typical Functions for Data Entry (GPIB codes with asterisk) 


Command example 

Description 

CF100MZ 

Center frequency is set to 100MHz. 

CS100KZ 

Frequency step size is set to lOOkHz. 

FON10MZ 

Frequency offset is turned ON and set to lOMHz. 

SP500MZ or LS500MZ 

Frequency span is set to SOOMHz. 

LGAIOOMZ 

Log start frequency is set to 100MHz. 

LGBIOOOMZ 

Log stop frequency is set to 1GHz. 

FA100KZ or FT100KZ 

Start frequency is set to 100kHz. 

FB400KZ or FP4O0KZ 

Stop frequencies is set to 400kHz. 

RE-25DB or RL-25D8 

Reference level is set to '25dBm (if unit is set to dBm), 

DD5DB 

5dB/div is set. 

RON30DB 

Level offset is turned ON and set to 30dB. 

RB300KZ 

RBW is set to 300kHz. 

VB100K2 

VBW is set to 100kHz. 

SW200MS ■ 

Sweep time is set to 200msGC. 

AT20DB 

Attenuator is set to 20dB. 

PUN100MS 

Marker pause is turned ON and the time is set to IGOmsec. 

DLN87DB 

Display line is turned ON and set to 87dB/iV (if unit is set to/dB V). ; 

MK1.8GZ 

Normal marker is turned ON and set to 1.8GHz. 

MT2M2 

Delta marker is turned ON and Normal marker is set at 2MHz apart 
from it. 

MNIOOKZ 

100kHz is set for the active marker(s). 

NOlSESOHz 

Noise power noise width is set to 50Hz. 

XDB6DB 

XdB down width is set to 6dB. (This can be also set by XDL, XDR 
commands.) 

DX10G2 

Increment X point of the Next peak search is set to 10. (GZ is entry.) 

DY50GZ 

Increment Y point of the Next peak search Is set to 50. (GZ is entry.) 

MPM100KZ . 

Marker step size is set to 100kHz. 

AG 200GZ 

Average A is set to 200 times and executed. (GZ is entry.) 

BG 300GZ 

Average B is set to 300 limes and executed. (GZ is entry.) 

AD8GZ 

The analyzer GPIB address is set to 8. (GZ is entry.) 
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6.a List 0 / GP/B Codes 


Command example 

Description 

WTF1MZ 

Window start frequency is set to 1MHz. . 

WPF2MZ 

Window stop frequency is set to 2MHz. 

WUL-20DB 

Window upper level is set to -20dBm (if unit is set to dBm). 

WLL-40DB 

Window lower level is set to -40dBm (if unit is set to dBm). 

CLN-25DB 

CAL level is set to -25dBm (if unit is set to dBm). 

SV5GZ SF1 

Channel 5 save is executed. (SFI represents softkey No.l.) 

RC5G2 SF1/RF5 

Channel 5 recall is executed. (Normal/Fast mode) 
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7. INSPECTION 


7 . INSPECTION 


Read this chapter if any trouble has occurred. 


Table oaf Contents 


7.1 inspection and Brief Diagnosis 
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7,1 Inspection and Brief Diagnosis 


7. INSPECTION 

7.1 Inspection and Brief Diagnosis 

If any trouble has occurred, read through the fable below for check before requ-esting repair. If 
the trouble persists in spite of the procedures prescribed in the table, contact ATCE or the 
nearest dealer or the sales and support offices. The addresses and telephone numbers are listed 
at the end of this manual. The user will be charged for any repairing done by our engineers, 
even for the procedures prescribed in the table. 


Condition 

Possible Cause 

Prescription 

The system cannot be 
powered up. 

The power cable is not 
properly inserted in the. 
connector. 

Turn the power off and connect 
the power cable properly. 

The power fuse is blown. 

Replace power fuse. {See 

paragraph 1.2.4-{2).) 

The sweep LED lamp is lit 
but no waveform is 
displayed on the screen. 

The intensity volume is 
set too low. 

Adjust ttie intensity by turning the 
volume knob. 

The input cable or the 
connector is not properly 
connected. 

Connect the input cable and 
connector properly. 

Sweeping cannot be 
carried out. 

The trigger is set to 

Single mode. 

Press ttie menu key and select 
FREE RUN. 

The LED lamp 
corresponding to key A or 

B is not lit, 

Press the key A or B of TRACE 
and select WRITE, 

The signal level is 
inaccurate. 

The AMPTD CAL has not 
been adjusted. 

Perform calibration. 

The keys do not function. 

The system is set to the 
GPIB remote control 
mode. 

If a program is being executed, 
halt it and press the LCL key. 
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___ 8. OPERATION DESCRIPTION 

8. OPERATION DESCRIPTION 

The basic operations of R3265/3271 wiii be explained on block basis. 


Table oaf Contents 

e.i Operations on Block Basis . 8-2 

8.2 Block Diagram . 8-4 
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8. OPERATION DESCRIPTION 

8.1 Operations on Block Basis 

The R3265/R3271 is used to convert the input signal of 100Hz to 8GHz {R3265) and 100Hz to 
26.5GHz (R3271) into 21.4MHz IF signal. After the resolution is deter-mined using the 21.4 MHz 
IF filter with variable resolution bandwidth, detection is carried out by the detector and spectrum 
is displayed on the screen. 

{1) Frequency conversion 

Operation from 100Hz to 3.6GHz 

Within the tuning range of 100Hz to 3.6GHz, the signal entered is fed throughf the input 
attenuator (0 to 70dB; l0dB steps) into the first mixer. 

The signal which has been fed to the first mixer is mixed with the partial osciilation signal 
which has been synthesized by the YIG tuning oscillator of 4.2Hz to 7.8GHz and is 
converted into the first IF signal of 4231.4MHz. The first IF signal is fed through the low 
noise amplifier (LNA), then to the band pass filter (B.P.F.) to eliminate unnecessary signal 
which has been generated by the first mixer and the image generated by the second mixer. 

Note: No LNA is mounted in the R3271. 

The signal which has been fed through the band pass filter is introduced into the second 
mixer and is mixed with the 3810MHz phase-locked second partial oscillator before being 
converted into the second IF signal of 421.4MHz. 

Operation of 3.5GHz or above 

In the tuning range of 3.5GHz or above, the signal passed through the input attenuator is fed 
to- the tracking filter (YIG tuning filter) which operates synchronized with the spectrum 
analyzer tuning frequency, in order to eliminate image and multiple response from the signal 
before the signal being fed to the first mixer. 

The signal fed to the first mixer is mixed with the synthesized partial oscillation signal of 
3.9GHz to 8GHz and is converted into the 421.4MHz IF signal 

The signal which has been converted into 421.4MHz is fed through the band pass filter to 
eliminate the image generated by the third mixer, mixed with the third partial oscillation signal 
of 400MHz in the third mixer, and is converted into the IF signal of 21.4MHz. 

The third partial oscillation signal of 400MHz is generated by doubling the X’ti oscillator of 
200MHz which is phase-locked by the 10MHz reference oscillator. 
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____!_ 8-7 Operations on Block Basts 

IF section 

Ttie input signal which has been converted into 21.4MH2 in the frequency conversion 
section is fed to the IF filter to determine the resolution bandwidth of 10Hz to 3MHz. 

The resolution bandwidth filter of 300kHz to 3MHz consists of four stages of 21.4MHz LC 
filter. For the range from 100kHz to 10Hz, the 21.4MHz is converted into frequency of 
3.58MHz and fed through the next IF filter. The IF filter of IkHz to 10Hz consists of four 
stages of crystal oscillators. 

After passing this 3.58MHz filter, the signal is converted again into the frequency of 
21.4MHz. 

The IF section contains a step amplifier (0.1 dB step) to determine the reference level. 


LOG A/D section 

The signal, after its resolution bandwidth is determined in the IF, is fed through the logarithm 
amplifier (LOG amplifier) which has lOOdB dynamic range if the level is indicated in decibel. 
If the level is in linear indication, the signal is passed through the linear amplifier before 
being fed to the detector (DEC). After detection, the signal is converted into digital signal by 
the A/D converter. The digital signal is controiled at the display portion and displayed on the 
CRT. 






Note 1; The R3271 range is 3.5GHz to 26.5.GHz 
2: The low noise IF amplifier (LNA) is 
not used in the R3271. 
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_ 9- SPECIFICATIONS! 

9. SPECIFICATIONS 

This chapter describes the R3265 and R3271 specifications and accessories. 
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9.1 R3265 Specifications . 9-2 

9.2 R3271 Specifications . 9-9 
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a.i R3265 Specifications 


9.1 R3265 Specifications 

(1) Frequency 

Frequency range 


Frequency read accuracy 
{Start, Stop, Center frequency, 
Marker frequency) 


Higher harmonics degree 
1 
1 
1 


100Hz to 8GHz 
Frequency band 
100 Hz to 3.6GHz 
3.5GHz to 7.5GHz 
I 7.4GHz to 8GHz 

+ (Frequency reading x Frequency reference accuracy 
^Span X Span accuracy +0.15X Resolution bandwidth + 

Span accuracy (Span > 2MHz) ±3% 

(Span < 2MH2) +5% 


Marker frequency counter 
Resolution 

Accuracy (S/N >25dB) 
Delta counter accuracy 


iHztolkHz 

± (Marker frequency x Frequency reference accuracy 
i5Hz + 1LSD) 

±(Afrequency x Frequency reference accuracy + lOHz 
+ 2LSD) ' ___ 


Frequency reference accuracy 


+ 2 X 10-8 /Day 
+ 1 X 10-8 /Year 


Frequency stability 
Residua! FM (Zero span) 
Drift 

(After 1 hour warm-up) 


< 3Hzp.p/ /O.lsec . 

50 kHz <Span<2MHz, <2.5kHzxSweep speed {min.)XN 
Spans50kHz, < SOHzxSweep speed (min.)xN 


• Signal purity noise side band 


Offset 

f < 2 . 6 GHz 

f >2.6GHz 

1kHz 

< - IQOdBcMz 

< -95dBc/Hz 

10kHz 

< -IIOdBc/Hz 

< ~ 108 dBc/Hz . 

20kHz 

< — HOdBc/Hz 

< - 108 dBc/Hz 

100kHz 

<-114dBc/Hz 

< - 110 dBc/Hz 
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9.1 R3265 Snecilications 




Frequency span 
Linear span 

Range 

Accuracy 

200Hz to 8GHz, Zero span 

±3% (Span > 2MH2). +5% (Spans2MHz) 

Logarithmic span 

Range 
■ Accuracy 

1KHz to 1GHz (1, 2, 3 decade can be selected) 

±(10% + Stop frequency x 0.1%) 

Resolution bandwidth (- 3dB) 
Range 
Accuracy 

Selectivity 

Bandwidth (6dB) 

10Hz to 3MHz, 1. 3, 10 sequence 

±50% (Resolution bandwidth 10 to lOOHz, Digital !F) 

±15% (Resolution bandwidth 100Hz to 1 MHz) 

±25% (Resolution bandwidth 3 MHz, 30Hz) SOHz at 25®C 
±10'’C 

< 15:1 (100Hz to 3MHz) 

< 20:1 (SOHz) 5:1 (10 to 100Hz, Digital IF) Nominal 

200Hz, 9kHz, 120kHz (based on the CISPR specification) 

Video bandwidth 

Range 

1Hz to 3MHz, 1, 3, 10 sequence 


(2) Amplitude range 


# Measurement range 

+ 30dBm to the average indication noise level 

• Maximum safe input 

±30dBm (1W) 

Average continuous power 
(Input ATT>10dB) 

DC input 

0 [V] 

• Display range 

10 X 10 div. 

Logarithmic 

10, 5, 2, 1, 0.5, 0.2, 0.1 dB/div. 

Linear 

10%/div. of the reference level 

QP logarithm 

40dB (5dB/div.) 

# Reference level range 
Logarithmic 

Linear 

-140dBmto +60dBm (O.ldBstep) 

2.2 fjV to 223V (approx. 1% step of the full scale) 


range 


0 to 70dB (lOdB step) 


attenuator 


















q UPECIFICATIOt'' 


Maximum dynamic range „ . 

1dB gain compression level lOOMHz to 3.6GHz . 
Noise level 10MHz to 3.6GHz ; 


Input frequency 
Distortion characteristics 
Higher harmonics 
100MHz to 3.6GHz 
lOMHz to 3.6GHz 
10MHz > 3.5GHz 
Tertiary intermodulation 

> 200MHz 

> 10MHz 


135dB - 1.55 X f(GHz)dB 
130dB - 1.55 X f(GHz)dB 


87d 

82.5dB 

112dB 


Average display noise level 
(Resolution bandwidth 10Hz 
(Digital IF), Input 
attenuator OdB, Average 
20 times) 

Frequency range 
IkHz 
10kHz 
100kHz 

1MHz to 3.6GHz 

3.5GHz to 8GHz 

I ldB gain compression 

> 200MHz 

> 10MHz 

> Spurious response 

Secondary higher 
harmonics distortion 
Frequency range 
100MHz to 3.6GHz 
10MHz to 3.6GHz 
10MHz > 3.5GHz 

Tertiary higher 
harmonics distortion 
Frequency range , 
200MHz to 3.6GHz 
10MHz to 3.6GHz 
- 10MHz > 3.5GHz 

Image/Multiple/Band 
external response 


-lOOdBm 
- HOdBm 
-HldBm 

-(140- 1.55 X f (GHz)}dBm 

-{145 - 1.55 X f (GHz)}dBm (Low noise mode) 

-135dBm___ 

_5dBm (Mixer input level) 

_ 10dBm (Mixer input level)_ 


Mixer level 

_30dBm <-70dBc 
_30dBm <-60dBc 
-lOdBrn <-100dBc 


Mixer level 

-30dBm <-70dBc 
-30dBm <-60dBc 
,-30dBm <-75dBc 


10MHz to 8GHz 


< -70dBc 


(3) Dynamic range 
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_$.> R326S Specilicatlonc. 


Residual response 
{No input signal, Input ATT 
OdB, son terminate) 

IMH 2 to 3.6GH2 
SOOkHz to 8 GHz 


“lOOdBm 
— 90dBm 


Amplitude accuracy 


Frequency response 
Flatness within the band 
(Input ATT lOdB) 

100Hz to 3.6QHz 
50MHz to 2 . 6 GH 2 
3.5GHz to 7.5GHz 
7.4GHz to 8 GHz 
Additional error due to band 
switching 

Calibration signal as the 


±1.5dB 
+ I.OdB 
± 1.5dB 
±1.5dB 
< +0.5dB 


Calibration signal accuracy 

-lOdBm ±0.3dBm 

IF gain error (After self 
calibration) 

OdBm to -50dBm 

±0.3dB 

OdBm to -80dBm 

+ 0.7dB 

Scale indication accuracy 

(After self calibration) 
Logarithmic 

±0.2dB/1dB 


Linear 

QP m ode logarithmic 

Error due to input 
attenuator switching 

(lOdB as the reference; 

at 20 to 70dB) 
Frequency range 
_ 0 to 8 GHz 

Error due to resolution 
bandwidth switching 
(Resolution bandwidth; 
SOOkHz, reference; After 
self calibration) 


±1dB/1 OdB 
± 1.5dB/90dB 

: level ± 1.0dB/30dB, + 2dB/40dB 

il.OdBMOdB (25°C ±10°C) ‘ ao/^UdB 


± 1.1 dB/1 OdB step, Maximum 2.OdB 


100Hz to SMHz; i0.3dB 

f +ldB 

IOH 2 to IOOH 2 (digital IF) ± i 5 dB 
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et 1 R32fi5 SoeciUcations 


Pulse quantization error 
(In pulse measurement 
mode, PRF > 700/Sweep 
time) 

Peak to peak 
Logarithmic 


Linear 


1.2dB (Resolution bandwidth si MHz) 

3dB (Resolution bandwidth = 3MHz) 

4% of the reference level (Resolution bandwidth s 1 MHz) 
12% of the reference level (Resolution bandwidth = 3MHz) 


(5) Sweep 


Sweep time 
Zero span 
Span>200Hz 
Accuracy 


Trigger 


(6) Demodulation 


50^s to 1000s, Manual sweep 
20ms to 1000s, Manual sweep 
^ + 3% 


Free run, Line. Single, Video. iV-H, W-V. Sxternal 


® spectrum demodulation 
Modulation type 

Audio output 
Demodulation duration 

AM, FM j- , ui 

internal speaker. Earphone jack, Sound volume adjustable 

100 ms to 1000s 

i - ' 

(7) Input/Output 

-----—-1 

• RF input 

Connector 

Impedance 

VSWR 

(Frequency setting 
input ATT 2 :10dB) 

LO radiation (Average) 
Frequency setting 0 to 
8GHz 

N-type female 

SOCfNomina!) 

< 1.5 : 1 {< 3 . 6 GHz) (Nomina!) 

< 2.0 : 1 ( > 3.6GHz) (Nominal) 

< _80dBm Typ, Input ATT lOdB 

• First LO output 

Connector 

Impedance 

Frequency range 
Amplitude 

SMA female, Front panel 

60C(Nominai) 

3.921 to 7 . 921 GHz 

1 +5dBm or above 


9-6 


Mar 22/91 














• Calibration signal output 
Connector 

Frequency 

Impedance 

Amplitude 

BNC female, Front panel 

25MHz X (1 + Frequency reference accuracy) 

BOCl (Nomina!) 

— lOdBm ± 0.3dB 

• 10MHz frequency reference 
inpul/output 

Connector 

Impedance 

Frequency range 

Amplitude 

Input range 

BNC female. Rear pane! 

50n(NominaI) 

10MHz X Frequency reference accuracy 

OdBm ±3dB 
-5dBmto +5dBm 

• 21.4MHz IF output 

Connector 

mpedance 

Amplitude 

3dB bandwidth 

BNC female, Rear panel 

50n (Nomina!) 

OdBm (Typ) in full scale 
= Resolution bandwidth 


421MHz IF output 
Connector 
Impedance 

Gain, Noise factor, 3dB 
bandwidth 

Frequency range 
1MHz to 3.6GHz 
3.5GHz to 8GHz 


BNC female, Rear panel 


3dB bandwidth 
(Nominal) 

Noise factor 
(Nominal) 

> 15MHz 

> 30MHz 

17dB 

24dB 


Gain (Nomina!) 


• Video output 

Connector 

Impedance (AC connection) 
Amplitude (75Ct8rminate) 

BNC female, Rear panel 

75a(Nominal) 

AoDrox. lVp-p (Composite video signal) 

• X axis, 2 V/nGHz output 

BNC female, Rear pane! 

Connector 

Impedance 

ikn (Nominal), DC connection 

X axis output 

approx. — 5V to +5V 

2V/nGHz 

approx. 2V per lGHz 

• Y axis output 

BNC female, Rear panel 

Connector 

Impedance 

220n (Nomina!) 

Amplitude 

approx. 2V in full scale 
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9.1 R3265 Soec/f/cat/on 


© Z axis output 

Connector 

Amplitude 

During sweep 

Retrace interval 

BNC female, Rear panel 

TTL level 

High level 

Low level 

0 External trigger input 
Connector 

Impedance 

Trigger levei 

BNC female, Rear panel 
lOkn (Nominal), DC connection 

TTL level 

® Gate input 

Connector 

Impedance 

Sweep stop 

Sweep 

BNC female. Rear panel 
lOkC (Nominal) 

During low mode at TTL level 

During high mode at TTL level 

® Probe power 

Voltage 

Current 

4-pin connector, Front panel 
+ 15V, -15V 

150mA each 

# Voice output 
(Modulation audio) 

Connector 

Power output 

Small-size monophonic jack, Front panel 

Maximum 0.2W, 8a (Nomina!) 

• GPIB 

Plotter 

IEEE-488 bus connector 

R9833, HP7470A, HP7475A, HP7440A, HP7550A 


(8) Genera! specifications 


Temperature and humiditv 


During operation 

0"C to 50°C 

When stored 

-20°C to 60°C 

Humidity 

RH 85% or below 

9 Power source 

- 

During 100VAC 
operation 


Voltage 

90V to 132V 

Power consumption 

400VA at maximum 

Frequency 

During 220VAC 
operation 

48Hz to 440Hz 

Voltage 

198V to 250V 

Power consumption 

400VA at maximum 

Frequency 

48Hz to 66Hz 

• Weight 

22kg (Nominal) (Excluding optional blocks, front cover, and 
accessories) 

# Dimensions 

Approx. 177mm (Height) x 353mm (Width) x 450mm 
(Depth) (Excluding the handle, legs and front cover) 
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. .. .. 9.1 R3265 Specifications 

9.2 R3271 Specifications 

(1) Frequency 


# Frequency range 


• Frequency read accuracy 
(Start, Slop, Center frequency. 
Marker frequency) 


# Marker frequency counter 
Resolution 

Accuracy (S/N>25dB) 
Della counter accuracy 


# Frequency reference accuracy 

# Frequency stability 
Residual FM (Zero span) 

Drift 

(After 1 hour warm-up) 

9 Signal purity noise side band 


100Hz to 26.5GHz 

18GHz to BOGHz (Using an external mixer; Tuning available 
up to 326QHZ) 

Frequency band Higher harmonics degree 

100Hz to 3.6GH2 1 

3.5GHz to 7.5GHz 1 

7.4GHz to 15.4GHz 2 

15.2GHz to 23.3GHz 3 

23GHz to 26,5GHz 4 

± (FrequerKy read x Frequency reference accuracy + Span 
X Span accuracy + 0.15 x Resolution bandwidth +10Hz) 
Span accuracy (Span>2MH2) +3% 

(Span<2MHz) +5% 


1 Hz to 1kHz 

± (Marker frequency x Frequency reference accuracy + 
5Hz X N + 1LSD) 

± (Delta frequency x Frequency reference accuracy + 
10Hz xN +2LSD) 

±2 X 10-8 /Day 
±1 X 10-7 /Year 


< 3Hz X Np.p /O.lsec 

50kHz < Span < 2MHz; < 2.5kHz x Sweep speedfmin) x N 
Span s BOkHz; < GOHz x Sweep speed(min) x N 


Offset 


f >2.6GHz 

1kHz 

< -100dBc/Hz 

<(~95 + 20iogN)dBc/Hz 

10kHz 

<-110dBc/Hz 

<{-108 + 20logN)dBc/Hz 

20kH2 

<-110dBc/H2 

<(-108 + 20logN)dBc/Hz 

100kHz 

<-114dBc/Hz 

<(-110 + 20logN)dBc/Hz 
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9.1 R3265 Soecidr.ath 


® Frequency span 

Linear span 

Range 

Accuracy 

Logarithmic span 

Range 

Accuracy 

200Hz to 26.5GH2, Zero span 

1 3% (Span > 2MH2) 

±5% (Spans2MHz) 

1kHz to iGHz (1, 2,3 decade can be selected) 

± (10% + Stop frequency x 0 . 1 %) 

• Resolution bandwidth (- 
3dB) 

Range 

Accuracy 

Selectivity 

Bandwidth (6dB) 

10Hz to 3MHz; 1,3, 10 sequence 
+ 50% (Resolution bandwidth 10 to lOOHz, Digital IF) 

+ 15% (Resolution bandwidth 100Hz to IMHz) 

+ 25% (Resolution bandwidth 3MHz, 30Hz} Note: 30Hz at 

25® C 10® C 

< 15:1 (lOOHz toSMHz) 

< 20:1 (30Hz) 

5:1 (10 to lOOHz, Digital IF) Nominal 

2 OOH 2 , 9kHz, 120kHz (based on the CISPR specification) 

® Video bandwidth 

Range 

1Hz to 3MHz; 1,3, 10 sequence 

- 

(2) Amplitude bandwidth 

• Measurement range 

+ 30dBm to Average indication noise level 

# Maximum safe input 

Average continuous 
power , 

(Input ATT>10dB) 

DC input 

+ 30dBm(1W) 

0 [V] ' - 

• Display range 

10 X 10 div. 

Logarithmic 

Linear 

QP logarithmic 

10, 5, 2, 1, 0.5. 0.2, O.ldB/drv 

10%/div. of the reference level 

40dB (5dB/div) 

• Reference level range 
Logarithmic 

Linear 

-140dBmto +60dBm (O.ldBstep) 

2.2^;V to 223V (approx. 1% step of the full scale) 

• input attenuator range 

Oto 70dB.(10dB step) 
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9.1 R326S Specifications 


(3) Dynamic range 


# Maximum dynamic range 

IdB gain compression 
level 

noise level 
input frequency- 
Distortion characteristics 
Higher harmonics 

10MHz to 3.6GHz 
10MH2> 3.5 GHz 

Tertiary intermodulation 
> 10MHz 

10MHz to 3.6GHz: 130dB - 1.55 x f(GHz)dB 

85dB 

110dB 

90dB 

# Average indication noise 


level 


{Resolution bandwidth 10Hz 


(Digital IF), Input 


attenuator OdB, Average 


20 times) 


Frequency range 


1kHz 

-lOOdBm 

10kHz 

— 110dBm 

100kHz 

~111dBm 

1MHz to 3.6GH2 

-{135 • 1.55 X f (GHz)}dBm 

3.5GHz to 7.5GHz 

-130dBm 

7.5GHz to 15.4GHz 

-123dBm 

15.2GHz to 23.3GHz 

-1t6dBm 

23GHz to 26.5GHz 

-110dBm 

S 1dB gain compression 


> 10MHz 

-5dBm (Mixer input level) 

# Spurious response 


Secondary higher 


harmonics distortion 


Frequency range 

Mixer level 

10MHz to 3.6GHz 

—30dBm < -70dBc 

10MHz > 3.5Ghz 

-lOdBm <-100dBc 

Tertiary higher 


harmonics distortion 


Frequency range 

Mixer level 

10MHz to 3.6GHz 

-30dBm < -70dBc 

10MHz> 3.5GHz 

-30dBm <-75dBc 

Image/Multiple/Band 


external response 


10MHz to 18GHz 

< -70dBc 

10MHz to 23GHz 

< - 60dBc 

10MHz to 26.5Hz 

< —50d8c 
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9.1 R3265 SpecHications 


Residual response 


{No input signal, Input ATT 


OdB, SOnterminate) 


1MHz to 3.6GHz 

< -lOOdBm 

300kHz to 26.5GHz 

< - 90dBm 


(4) Amplitude accuracy 


0 Frequency response 

Flatness within the 
band 

(input ATT lOdB) 

100Hz to 3.6GHz 

50MHz to 2.6GHz 

3.5GHz to 7.5GHz 
7.4GH2 to 15.4GHz 
15.4GHz to 23.3GHz 
23GHz to 26.5GHz 
Additional error due to band 
switching 

When the calibration signal 
is used as the reference 
(Input ATT lOdB) 

±1.5dB 
±1.0dB 
±1.5dB 
±3.5dB 
±4.0dB 
± 4.0dB 
±0.5dB 

±5dB (100Hz to 26.5GHz) 

® Calibration signal accuracy 

-lOdB ±0.3dBm 

# IF gain error (After self 


calibration) 


OdBm to — 50dBm 

±0.3dB 

OdBm to — SOdBm 

±0.7dB 

® Scale indication accuracy 


(After self calibration) 


Logarithmic 

±0.2dB/1dB 


±1dB/10dB 


■±1.5dB/90dB 

Linear 

± 5% of the reference level 

QP mode logarithmic 

+ 1.0dB/30dB +2dB/40dB 


±1.0dB/40dB (25''C±10®C) 

# Input attenuator 


Switching error 


(Based on lOdB; in the 


range of 20 to 70dB) 


Frequency range 


0 to 12.4QHZ 

±1.1dB/10dB step; Maximum 2.OdB 

12.4 to 18GHz 

±1.3dB/10d8 step: Maximum 2.5dB 

18 to 26.5GHz 

+ 1.8dB/10dB step: Maximum 3.5d8 

9 Resolution bandwidth 


switching error 

100Hz to 3MHz: ±0.3dB 

(Resolution bandwidth; 

SOHz: ±1dB 

300kHz; After seif 

10 to 100Hz (Digital IF) +1.5dB 

calibration) 
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# Pulse quantization error 
(In pulse measurement 
mode; PRF 700/Sweep 
time) 

Peak to peak 

Logarithmic 

1.2dB (Resolution bandwidth <1 MHz) 

3dB (Resolution bandwidth = 3MHz) 

Linear 

4% of the reference level (Resolution bandwidth < 1 MHz) 


12% of the reference level (Resolution bandwidth = 3MH2) 


(5) Sweep 


# Sweep time 

Zero span 

Span>200Hz 

Accuracy 

50/^s to 1000s, Manual sweep 

20ms to 1000s, Manual sweep 
±3% 

# Trigger 

Free run,Line, Single, Video, TV-H, TV-V, External 

(6) Demodulation 

# Spectrum demodulation 
Modulation type 

Audio output 
Demodulation duration 

AM, FM 

Internal speaker, Earphone, Jack, Sound volume adjustable 
100ms to 1000s 


(7) Input/Output 


# RF input 

Connector 

Impedance 

VSWR 

(Input ATT SlOdB, 
frequency setting) 

LO radiation (average) 
Frequency setting 0 to 
26.5GHz 

N-type, female (can be converted into SMA type) 

500 (Nomina!) 

< 1.5:1 (S3.6GHz) (Nomina!) 

< 2.5:1 ( > 3 . 6 GH 2 ) (Nominal) 

< “SOdBm Typ, Input ATT lOdB 

• First LO output 


Connector 

SMA, female. Front panel 

Impedance 

son (Nominal) 

Frequency range 

3.921 to 7.921GHz 

Amplitude 

± 5dB or above 
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Calibration signal output 
Connector 
Frequency 
Impedance 
Amplitude 

10MHz frequency reference 
input/output 
Connector 
Impedance 
Frequency range 
Amplitude 

Input range _ 

I 21.4MHz IF output 
Connector 
mpedancG 
Amplitude 
3dB bandwidth 

i 421MHz IF output 
Connector 
Impedance 

Gain, Noise factor, 3dB 
bandwidth 

Frequency range 
lMHz to 3.6GHz 
3.5GHz to SGHz 
7.4GHz to 15.4GHz 
15 . 2 GHz to 23.3GH2 
23GHz to 26..5HGZ 


BNC female. Front panel 

25MHz X (1 + Frequency reference accuracy) 

50a (Nominal) 

-10dBm±0.3dB _ 


BNC female, Rear panel 
60n(Nominal) 

10MHz X Frequency reference accuracy 

0 dBm + 3dB 
-5dBm to +5dBm 


BNC female, Rear panel 
son (Nominal) 

OdBm (Typ) in full scale 

= Resolution bandwidth 


BNC female, Rear panel 
50n (Nominal) 


3dB bandwidth 
(Nominal) - 

>15MHz 

> 30MHz 

> 35MHz 
>40MHz 

> 50MHz 


Noise factor (Nominal) 

(Nominal) 

24dB 

24dB -4dB 

30dB -10dB 

38dB ~18dB 

AdfiR -24dB 


9 Video output 
Connector 
Impedance 
(AC connection) 
Amplitude (75nterminate) 

• X axis. 2V/nGHz output 
Connector 
Impedance 
X axis output 
2V/nGH2 


BNC female, Rear panel 
75n(Nominai) 

Approx. lVp-p (Composite video signal) 


BNC.female, Rear panel 
1kn (Nominal), DC connection 
approx. — 5V to +5V 
approx. 2V per iGHz 


Y axis output 
Connector 
impedance 
Amplitude 


BNC female. Rear panel 
220fl (Nominal) 
approx. 2V in full scale 
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Q ? R3265 Specifications 


0 Z axis output 

Connector 

Amplitude 

During sweep 

Retrace interval 

BNC female, Rear panel 

TTL level 
digh level 

Low level 

• External trigger input 
Connector 

Impedance 

Trigger level 

BNC female, Rear panel 

10kn (Nominal), DC connection 

Trigger at the TTL level raise 

0 Gate input 

Connector 

Impedance 

Sweep stop 

Sweep 

BNC female, Rear panel 
lOkn (Nominal) 

During low mode at TTL level 

During high mode at TTL level 

0 Probe power 

Voltage 

Current 

4'pin connector, Front panel 

4-15V, -15V 

Max. 150mA each 

0 Voice output 

(Demodulation audio) 
Connector 

Power output 

Small-size monophonic jack, Front panel 

Maximum 0.2W, (Nomina!) 

0 GPIB 

Plotter 

tEEE-488, Bus connector 

R9833 HP7470A, HP7475A. HP7440A, HP7550A 


(8) General specifications 


|0 Temperature and humidity 

During operation 

When stored 

Humidity 

----- 

O'Cto SO'C 
-ao^c to 60°G 

RH 85% or below 

0 Power source 

During 100V AC 


operation 

Voltage 

90V to 132V 

Power consumption 

400VA at maximum 

Frequency 

48Hz to 440Hz 

During 220VAC 
operation 

198V to 250V 

Voltage 

Power consumption 

400VA at maximum 

Frequency 

48Hz to 66Hz 
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9.1 R32S5 SoecUications 


9 Weight 

22kg (Nominal) (Excluding optional blocks, front cover, and 
accessories) 

# Dimensions 

Approx. 177mm (Height) x 353mm (Width) x 450mm 

IDeoth) (Excluding the handle, legs and front cover) 


Mar 22/91 












R3265I3271 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


Appendix 1 gyp/ana»on on the Tec hnical Terms 


Appendix 1 Explanation on the Technical Terms 
iF Bandwidth 

A band pass filter (BPF) is used in the spectrum analyzer to analyze the frequency components 
contained in the input signal. The 3dB bandwidth of the BPF is called IF band. (See Fig. A-1(a),) 

The BPF characteristics should be set at a proper waveform according to the sweep width and the 
sweep speed. In the case of this spectrum analyzer, the optima! value is set according to the sweep 
width, in general, as the smaller bandwidth is set. the spectrum resolution is improved. Therefore, 
the resolution of the spectrum analyzer can be expressed by the narrowest IF bandwidth. (See Fig. 

A-1 (b).) 



Fio. A-1 IF Bandwidth 


Electromagnetic compatibility (EMC) 

This is a field to study the technical requirements so that a system operation will not be affected by 
tile electromagnetic environment and will not affect it. 


Electromagnetic interference (EM!) 

Noise, at first, was treated as RFl (radio frequency interference), i.e., continuous wave interference, 
but to include pulse-type noise interference, the concept of EM! was proposed. Considerations how 
to cope with EM! are basically taken in the circuit design of the electronic devices. However, circuit 
design is not enough to prevent electromagnetic wave radiation. Therefore, device frame should be 
shielded to prevent external radiation. 
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_ Appendix 1 Exolanstion on the Technical r 

Reference Level Display Accuracy 

When reading the absolute level of an input signal on the spectrum analyzer, the level is determine 
by the distance in dB from the uppermost scale on the tube surface. The level set for thi 
uppermost scale is called reference level. 

The reference level is modified by the IF GAIN key and the input attenuator and displayed in dBm c 
dB//. The absolute accuracy of this display wit! be the reference level accuracy. 


Reference Level 



Fig. A-2 Reference Level 


Gain Compression 

If the input signal is greater than a certain definite value, ttie correct value is not displayed on 
CRT as if the input signal were compressed. This phenomenon is called gain compression 
expresses the linearity of the input signal range. In general, the level range which will caus 
compression up to 1dB is used. 

Maximum Input Sensitivity 

The maximum sensitivity of the spectrum analyzer to detect signals. The sensitivity is affected b 
the noise generated from the spectrum analyzer itself and depends on the IF banddwidth. Tb 
maximum input sensitivity is normally expressed by the average noise level in the minimum ii 
bandwidth of the spectrum analyzer. 

Maximum Input Level 

This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can b< 
modified by means of the input attenuator. 

Residual FM 

The short-period frequency stability of the local oscillators built in the spectrum analyzer i 
expressed as residual FM, The frequency width fluctuating per unit time is expressed by p-p. Thi 
also determines the measurement limit value when measuring the residua! FM of the signal to bi 
measured. 
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Residua! Response 

This is the definition how much (in the input level calculation) the spurious signal generated in the 
spectrum analyzer is suppressed. Residual response is generated due to leak of particular signal 
such as local oscillation output in the spectrum analyzer. This should be taken into consideration 
when analyzing a precise input signal. 

Quasi Peak Value Measurements 

In radio communication, noise to interfere receiving appears as impulse in most cases. To evaluate 
this interference objectively, the noise power in proportion to the peak value is used. The 
measurement bandwidth and detection constant used for this evaluation are officially decided as 
quasi peak value measurements: JRTC specifications (in Japan) and CISPR specifications 
(international). 

Frequency Response 

This is generally used as a term to represent amplitude characteristics (frequency characteristics) for 

the frequency. 

In the spectrum analyzer, frequency response means the frequency characteristics (flatness) of input 
attenuator and mixer for the input frequency and indicates in ±A dB. 

Zero Span 

The spectrum analyzer sweeps at any frequency along the horizontal axis as the time axis but will 
not sweep in zero span mode. 

Occupied Bandwidth 

When transferring data by means of electromagnetic waves for communication or broadcasting, 
modulation causes significant frequency spectrum spread. The occupied bandwidth is the spectrum 
width which corresponds to 99% of the total average power radiated. (See Rg. A-3.) 



Fio. A-3 Occupied Bandwidth 
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___ Aooendix 1 Explanation on the Technical Terms 

Spurious 

Spurious means unnecessary signals, not the target signals. The spurious signals can be divided 
into several types as follows: 

Higher Harmonic Spurious 


Adjacent spurious 


Non-higher Harmonic Spurious : 


Spurious Response 

The distortion of the higher harmonic generated in the input mixer when the signal level ts 
increased. The range which can be used without distortion varies depending on the input level of 
the basic wave. In the example of Fig.A-4 , the range is -70dB against -30dBm. If the input signal 
level is too great, the input attenuator is used to decrease the signal fed to the mixer so that a 
proper input level can be obtained. 


: This will define the higher hkrmonic level generated by 
the spectrum analyzer itself (generated normally in the 
mixer circuit) when an ideal undistoried signal is fed to 
the analyzer. This also means the efficiency to measure 
higher harmonic distortion. 

: This is the small spurious generated in the vicinity of the 
spectrum when a pure single spectrum signal is fed to 
the spectrum analyzer. 

Besides the two types of spurious described above, there is 
a spurious of a certain inherent frequency generated by the 
spectrum analyzer itself. This is called residual response. 
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_ Appendix 1 Exolanaiion on the Technical Terms 


Noise Sideband 

This is often used to express the efficiency of the oscillator for oscillation purity. The spectrum 
analyzer efficiency is also lowered by the noise generated in the local oscillator and phase lock loop 
of the analyzer itself, which will appear in the vicinity of the spectrum on the CRT. To cope with 
this, the sideband of the analyzer itself Is defined so that signals out of the sideband can be 
analyzed in a certain range. This range is called noise sideband. 

In the case of spectrum analyzer, the noise sideband characteristics are expressed as follows. 

Example: If the IF bandwidth is IkHz, -70dB at 20kHz apart from the carrier. The noise level is 
normally expressed by the energy contained in the 1Hz bandwidth. (See Fig. A-5 (b).) 

If this is expressed in iHz bandwidth: Since the value is -70dB when the bandwidth is 
1kHz, the signals within the 1Hz bandwidth will be lower than this by about 10 log 
IHz/lkHz [dB] , about 30dB; and consequently, it is expressed as -lOOdB/Hz at 20kHz 
apart from the carrier when the IF bandwidth is 1kHz. 



A-5 


Mar 22/91 





R3265/3271 
SPECTRUM ANALYZER 

instruction manual 


Appendix 2 Level Scalings 


Correspondence between ,be units: dB./soo. dBrn/^sn, Vrms W/son da ~ 
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-—-———----- 6.4 Input Format (Lislenerl 

6.4 Input Format (Listener) 


The measurement parameters and setting conditions are entered by remote control 
corresponding .to the panel key operations. When setting the center frequency to 300MHz. 
enter as follows: 

PC9800 series 


*1 Specifies the controller as the talker. 
*2 GPIB interface selector 
*3 Specifies the analyzer (GPIB address 
01) as the listener, 

*4 Sets the center frequency active. 

*5 Set value 


HP200. 300 series 


’1 Specifies the controller as the talker. 
*2 GPIB interface selector 
*3 Specifies the analyzer {GPIB address 
01) as the listener. 

'4 Sets the center frequency active. 

*5 Set value 


CF , 3 , 0 and MZ" in the programs are GPIB codes used to remote-control tiie analyzer 
(See Section 6.8 List of GPIB Codes.) 

The following are restrictions on the data to be entered: 


OOTPUT 7 01 ; "CF 30GMZ 

t r r t t 

*1 "2 *3 ’4 *5 


PRINT 1 ^ ; "CF lOOMZ" 

T t t t t 

*1 *2 *3 *4 *5 


• Each command should be separated from another with a space or comma (,). 
However,this does not apply to numeric data. 

"CF SP" ...Correct 
"CFSP" ... incorrect 
"CF 300 MZ" ... Correct 

■■CF300MZ" Correct 

"DL 1DB".Sets the display line to be IdB. 

"DLIDB" .Specifies "LF" as the delimiter. 

• No binary numeric can be entered. (Excluding the trace binary input) 

• The carriage return (CR) and tine feed (LF) are recognized as the data delimiters. 

• Nothing can be entered unless it is defined as a GPIB code. If an undefined data is 

entered, a syntax error will be caused. 


6-9 


Mar 22/91 














R3265I3271 

SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


6.4 Input. 


PC9801 series programming examples (GPtB address-8) 

Example 6-1: Reset the analyzer master key ahd set the center frequency to _ 

10 ISET (FCiSET REN ’Executes Interface clear and Remote enable. 

20 PRINT @8:‘'1P" 'Executes Master reset. 

30 PRINT @8;"CF25MZ" 'Sets the center (requency to SSMHz. 

40 STOP 

50 END _ ■ _ • __ 

Example 6-2: Setting the start and stop frequencies to 300kHz and 800kHz, respectively, and 
adding 50kHz to the frequency offset .. 


10 ISET 1FC:ISET REN 

20 PRINT @8:"FA300KZ" 'Sets the start frequency to 300kHz. 

30 PRINT ©8:”FB800KZ" ’Sets the stop frequency to 800kHz. 

40 PRINT @8;’'FON50KZ" ’Sets the frequency offset to 50kHz. 

60 STOP 
60 END 

Example 6-3: Setting the reference level to 87;/dB V (BdB/div) and RBW 
10.ISETIFC;!SET REN 

20 PRINT @8;'‘UU RE87DB" 'Sets the REF level to 87dB;iV. 

30 PRINT @8;"DD5DB‘’ 'Sets 5dB/ 

40 PRINT @8;"RB100KZ'' ’Set the RBW to 100kHz. 

50 STOP 

60 END _ 


jj.b'Hu*’. ■' 

Example 6-4:, Setting numerals with variables 


10 ISET IFCilSET REN 

’ 


20 SPA = 8:A = 10;B = 2:C = 20 

’Substitutes set values to the variables 


30 PRINT @SPA;’'CF",A."MZ’' 

’Sets the center frequency to 10MHz. 


40 PRINT @SPA;"SP",B;’MZ'‘ 

'Sets the frequency span to 2MHz. 


50 PRINT @SPA:''AT,C;’DB’' 

’Sets the ATT to 20dB. 


60 STOP 


li' 

70 END 



6-10 


Mar 22/91 






















R3265I3Z71 
SPECTRUM ANALYZER 
INSTRUCTION MANUAL 


6.4 Input Format (Listener) 


Example 6-5: Save and recall of set values to/from Channel 5 
To" ISET IFC:ISET REN ' 

20 TITLES = "Rsaes SPECTRUM Analyzer" 

30 PRINT @8:"CF25MZ SP1MZ DTP" 

40 PRINT @8" LON/" + TITLES + ’V" 

50 PRINT @8:’‘SV5GZ SF1" 

60 PRINT ©8:"CF1GZ SP20QMZ" 

70 PRINT @8:"RG 5 GZ SFl" 

80 STOP 

90 END _ 

Example 6-6 Turning the soft menu display off 
10 ISET IFC:!SET REN 

20 PRINT @8;"MND OFF" 'Soft menu display OFF 

30 PRINT @8;"CF30MZ SP20MZ” 

40 PRINT @8;"DTS'‘ 

50 PRINT @8:"PS" 

60 STOP 
70 END 


'Label definition 
'Data setting 
'Label ON 
'Save to channel 5 
'DF SP modification 
'Recall from channel 5 
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6.4 Inout Format (Listener! 

Example 6-7: Entering the Limit 1 table and turns it ON. 

10ISETIFC:!SETREN 


20 PRINT @8;‘’!P HDO MND OFF" 


30 PRINT ©SrLMTADEL" 

’Limit 1 table is deleted. 

40 PRINT @8;"UULMTA!N" 

’Sets the unit is set to dB^/Vland specifies entry in 
the table. 

50' 


60 PRINT @8;'‘25MZ 49.5DB" 

'Enters the limit line 1 data 

70 PRINT'@8:’'27MZ 50.5DB'‘ 


80 PRINT @8;"29MZ 51.5DB" 


90 PRINT @8;"31MZ 52.5DB” 


100 PRINT @8;’'36MZ 54.3DB" 


110 PRINT @8:"40MZ 55.9DB" 


120 PRINT @8:"43MZ 57.0DB" 


130 PRINT @8;"46MZ 58.008" 


140 PRINT @8;"52MZ 60.5DB" 


150 PRINT @8;"63MZ 63.008" 


160 PRINT @8;"67MZ 64.0DB" 


170 PRINT @8;"66MZ 64.606" 


180 PRINT @8:'75!vlZ 64.7DB" ' 


190’ 


200 PRINT @8;"FAOM2 FB100MZ" 

’Sets the start and stop frequencies. 

210 PRINT @8;"LMTA ON MND ON" 

’Limit line 1 and Soft menu display are set to ON. 

220 STOP 


230 END 
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___ 6.4 Input Format (Listener) 

HP200 and 300 series programming examples {GP!B address = 1) 

Example 6-8; Reset the analyzer master key and set the center frequency to 25MHz. 

10 OUTPUT 701;"IP" 

20 OUTPUT 701:"CF25MZ’' 

30 END . __ 

Example 6-9: Setting start and stop frequencies to 300kHz and SOOkHz, respectively, and adding 
50kHz to the frequency offset 

10 OUTPUT 701:’'FA300KZ‘' 

20 OUTPUT 701;"FB800KZ" 

30 OUTPUT 701;’’FON50KZ" 

40 END ___ 

Example 6-10: Setting the reference level to -20dBm (5dB/dfv), resolution b^dwidth to 100kHz 
and detector mode to Positive 

10 OUTPUT 701:"RE-20DB" 

20 OUTPUT 701;'‘DD5DB'‘ 

30 OUTPUT 701;'‘RB100KZ'‘ 

40 OUTPUT 701;”DTP'‘ 

50 END 

Example 6-11; Setting the trigger mode to Single, sweep time to 2 seconds, and matching the 
marker with the maximum level at each sweep 

10 OUTPUT 701 ;“Si" 

20 OUTPUT 701:"SW2SC" 

30 OUTPUT 701:’‘SR" ISweep start 

40 WAIT 2.5 IWaiting for the sweep end {or service request is 

used) 

50 OUTPUT 701;''PS" IPeak search by the marker 

60 GOTO 30 
70 STOP 

80 END __ 

Example 6-12: Setting MAX HOLD (A) 

OUTPUT 701;'’AM" [Setting directly 

or 

OUTPUT 701;‘'TA SF4'‘ [Setting through softkey operation 

(Trace A Softkey No.4) 
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6.4 Input Format (Listener) 


Example 6-13: Executing Recall (in case of channel 5) 

OUTPUT 701'’RN" 

I Switching to NORMAL mode 

OUTPUT 701:"RC5GZ SF1" 

IChannei 5 is recalled. 

!{SF1 is EXECUTE soft key.) 

or 


OUTPUT 701;"RF' 

(Switching to FAST mode 

OUTPUT 701;’'RC 5” 

IChannei 6 is recalled. 
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' _ 6.5 Oulout Format (Talker) 


6.5 Output Format (Talker) 


To output the internal data such as setting conditions and measurement data, specify the data to 
be output with the/'xx?" command. The data specified is read in when the analyzer has entered 
Talker mode. The output formats can be divided as shown below. The header indicating the 
output data type is attached at the beginning of the character string and can be omitted. Five 
delimiters can be used to be the last data (see the List of GPIB codes). The "xx?" command 
specified will continue to be valid unless it is modified. 



Output format 

Frequency 

hhhA±dddddddddddde±d cr lf 
t t t T t t 

1 2 3 4 5 6 

Data size (including 1 through 5) is 21 bytes at maximum and the unit is Hz. 

Example: With "CF?" specification, output the center frequency 123.456MHz. (Header 
ON) 

CF 00000123.456E + 6 

Level 

HHHA ±DDDDDDDDE±D CR LF 

t t t t t t 

1 2 3 4 5 6 

• Data size (from 1 through 5) is 16 bytes at maximum and the units specified by UNIT 
are used. 

Example: With "ML?" specification, output the marker level -56.23dBm. (Header ON) 

MLB -00056.23E + 0 

Time 

HHA±DDDDE±D CR LF 

t t r t t t ■ 

1 2 3 4 5 6 

• The data size (from 1 through 5) is 11 bytes at maximum and the unit is second. 

Example: With "SW?" specification, output the sweep time SOOmsec. (Header ON) 

SW 0500E-3 

Constant 

DDDD CR LF or DDDD.D 

t t 

4 6 

Example: Output the ON/OFF state. Output the number of averagings. 

I/O 128 


Notes: 1 - Header character (2 or 3 characters if ON, and no characters if OFF) 

2 = Separator (a space is inserted) 

3 = Sign (a space if Positive, and minus sign if Negative) 

4= Delimiter mantissa 

5 = Delimiter exponent 

6 = Delimiter {At initial setting) 
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PC9801 series programming examples (GPIB address = 8) 


6.5 Output Format (Talkeri 


Example 6-14: Output the marker level. (Numeric variable) 


10 ISET IFC:ISET REN 
20 PRINT @8:''HD0" 

30 PRINT @8;"CF25MZ SP1MZ MK" 

40 PRINT (g8:"ML?" 

50 INPUT @8:ML 

60 PRINT -MARKER LEVEL « ".ML 
70 STOP 
80 END 

Result (example): MARKER LEVEL = —16.22 


'Header OFF 

'Center frequency, Frequency span, Marker ON 
’Marker level? 

'Marker level read-in 

'The result will appear on the screen. 


Example 6-15: Output the center frequency, (Character variable) 


10 ISET IFC:1SET REN 
20 PRINT @8;"HD1" 
30 PRINT @8:''CF?'' 

40 INPUT @8;CF$ 

50 PRINT CF$ . 

60 STOP 
70 END 


'Header ON 

'Center frequency read-in 

'The result will appear on the screen. 


Result (example): CF 000000025.000E + 6 


Example 6-16: Output the level display unit and the level. 
10 ISET iFC:ISET REN .. 


20 PRINT @8;"HD1" 

30 PRINT @88;"RE?“ 
40 INPUT @8;RE$ 

50 PRINT @8:"UN?" 

60 INPUT @8:UN 
70 PRINT RE$," : ",UN 
80 STOP 
90 END 


'Header ON 


'REF level read-in 


’Level unit read-in 

'The result will appear on the screen. 


Result (example); REB OOOOOO.OE + 0 : 0 
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6.5 Output Format (Talkari 


Example 6-17: Execute 6dB down and output the frequency and the level, (multiple items) 


10ISET lFC:iSET REN 
20 PRINT @8;'’HD0" 

30 PRINT @.8:“CF25M2 SR20MZ’‘ 
i 40 PRINT @8;'’XDB6DB PS XDB” 
50 PRINT @8;"MFL?" 


’Header OFF 

'Center frequency and frequency span setting 
’ 6dB down Is executed. 

The marker frequency and level are simultaneously 
read in. 


60 INPUT ©8; MF.ML 

70 PRINT "MARKER FREQ = : MARKER LEVEL = RML 

80 STOP 
90 END 


Result (example); MARKER FREQ = 400000 : MARKER LEVEL = 1.16 
Example 6-18: Execute OBW and output the calculation result. 


10 ISET IFC:!SET REN 
20 PRINT @8;"HD0" 

30 PRINT @8;'*CF25MZ'' 

40 PrINT @8;"SP10MZ" 

50 PRINT @8;‘’MK25MZ" 

60 PRINT @8:"OBW' 

70 PRINT @8: "OBW?" 

80 INPUT @8:PER,OBW,FC 
90 PRINT "OBW (■■:PER;"%) = '’;OBW; 
100 STOP 
110 END • 


’Header OFF 
'Data setting 

'OBW is executed. 

'Percentage. Occupied bandwidth. Carrier 
: Fc = ";FC 


frequency 


REsult (example): OBW (99%) = 171000 ; Fc = 2.503E + 07 
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_ 6.5 Output Format (Talker) 

HP200 and 300 series programming examples (GPIB address = 1) 

Example 6-20: Output the marker frequency. (Integer value) 

"l0 OUTPUT 701;"MFr' 

20 ENTER 701:A 

30 END Result (example): A = l.8E + 9 

Example 6-21: Output the center frequency. (Character string) 

10 DIMAS 30 
20 OUTPUT 701:’’HD1" 

30 OUTPUT 701;"CF?" 

40 ENTER 701 ;A$ 


Result (example): A$ = CF 00001.234567E + 9 


Example 6-22: Output the unit state. 

10 OUTPUT 701:"UN?" 

20 ENTER 701 ;A 

30 END 

Result (example): A = 2 (dB^V) 

Example 6-23: Output the marker frequency and level simultaneously. (Multiple item output) j 

10 OUTPUT 701;"MFL?" 

20 ENTER 701;Mf,M1 

30 END 

Result (example): Mf = 1.8E + 9 Ml = —65.15 

Example 6-24: Output the frequency offset. (Multiple item output) 

10 OUTPUT 701;"FO?" 

20 ENTER 701;On.Frq 

30 END 

Result (example): On = 1 Frq = 1.23E + 6 

Example 6-25: Using the NEXT PEAK, 

read the 10 signal peak levels, starling at the second peak. 


10 DIM M1(9) 

20 OUTPUT 701:" PS" 

30 FOR I = 0 TO 9 
40 OUTPUT 701:''NXP" 

50 OUTPUT 701;"ML7" 

60 ENTER 701:M1(!) 

70 NEXT I 

80 END Result (example): Ml (0) =-55.01 M1{1)=—58.22 M1(9)=—70.26 
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—. .— _ __ _ 6.6 Input and Output Of Trace Data 

6.6 input and Output of Trace Data 

Trace data displayed on the screen comprises 701 points of data on the frequency axis. To input 
or output the data, data of the 701 points are transferred one after another, starting at the left end 
(start frequency). The level of each point is expressed by integers from 0 to 400 or from 448 to 
3648. {For the waveform out of the uppermost scale, the value exceeds 400 or 3648.) 



0 70 140 210 280 350 420 490 560 630 700 (Point) 


Data point number 


Fig. 6-4 Relation between the Screen Grid and the Number of points 
Trace data can be input and output as ASCII data or Binary data.- 


Tabie 6-3 Trace Accuracy Specification Codes 


GPIB code 

Description 

TPC 

TPF 

Trace data is input/output at-the accuracy 0 to 400. 

Trace data is inpul/output at the accuracy 448 to 3648. 
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6.6 Irtout and Output of Trace Data 


I/O format 


ASCII format 


DDDD CR LF 


Description 


Data of Delimiter 
one point 


4-byte data without header 



Input GPIB code 

Output GPIB code 

Memory A 

TAA 

TAA? 

Memory B 

TAB 

TAB? 



DD DD 


' Point 1 lower byte 
Point 1 upper byte 


DD M + EOI 

- I T 

Delimiter 

Point 701 lower byte 
Point 701 upper byte 


The binary value of one-point data consists of upper and lower 
bytes. The 701 -point data is completed with the EOI signal at the 
end. 

Input GPIB code Output GPIB code 


Memory A 

TBA 

TBA? 

Memory B 

TBB 

TBB? 


Trace output range specification 

The output range of the trance data can be specified. For the following commands, specify the start 
point and the number of output items. 

TAA? 

TBA? 

TAB? 

TBB? 
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__6.6 Inaut and Output of Trace Data 


PC9801 series programming examples {GPIB address = 8) 


Example 6-27: Output the data from memory A in Binary (0 to 400) 

10 ISET IFC:ISET REN 

'Interface clear and Remote enable are executed. 

20 DIM TR(701) 


30 PRINT @8:"DL2 TPC DTG" 

'Negative detector and Trace accuracy 0 to 400 are 
set. 

40 PRINT @8;"TBA7“ 

'Output form memory A in Binary is specified. 

50 WBYTE &H3F,&H5F.SH3E,&H48; 

'Listener is canceled, PC9801 is set as listener 

No.30, and the analyzer is set as Talker No.8. 

60 


70 FOR ! = 0 TO 700 


80 RBYTE ;UP,LO 

’701-point data loading is specified for the upper and 
lower bytes. 

90 TR(l) = UP‘256 + LO 

'Repeat for the number of points 

100 PRiNTI;'' = ";TR(l) 


110 NEXT I 


120 WBYTE &H3F,&H5F; 

'Listener and Talker are canceled. 

130 STOP 


140 END 


Result (example): Tr(0) = 

^ 312 Tr(1) = 319 .Tr(699) = 208 Tr{700) = 211 

I Example B-28: input data to memory A in ASCII (0 to 400) 

10ISETIFC:ISET REN 

'interface clear and Remote enable are executed. 

20 A = 0:ST = 3.14/100 


30 PRINT @8:'‘TPC AB TAA" 

'Input to memory A in ASCII is specified, (accuracy 0 
to 400) 

40 FOR i = 0 to 700 


50 N = INT(S!N(A)‘200) + 200 


60 A = A + ST 


70 PRINT @8:N 


80 NE)a 1 


90 PRINT @8:N'’AV" 

’A VIEW 

100 STOP 


110 END 
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___ 6.6 Input and Output of Trace Dsts 

PC9801 series programming exampl es (GPIB address = 8) _ 

Example 6-29: Input data to memory A in Binary. (0 to 400) 

10 ISET IFC:ISET REN 'Interface clear and Remote enable are. executed. 

20 DIM DT(701) 

30 A = 0:ST = 3.14/100 

40 PRINT @8:"TPC AB CWA TBA" ’Input to memory A in Binary Is specified, (accuracy 

0 to 400}. 

50 FOR I = 0 10 700 
60 DT(t) = INT(COS(A)*200)+200 
70 A = A + ST 
80 NEXT I 

90 'Listener is canceled. PC9801 is set as Talker No.30, 

and the analyzer is set as Listener No. 8. 

100 

110 WBYTE aH3F,&H5F,S=H5E,aH28;DT(0) ¥ 256.DT% (0) MOD 256 
120 FOR i=1 TO 699 

130 WBYTE : DT(i) ¥ 256,DT(I) MOD 256 The upper byte and lower byte data are transferred 

separately. 

140 NEXT 1 

150 WBYTE ; DT(700) ¥ 256,DT(700) MOD The last data is output together with the EO! signal. 
256@ 

160 PRINT @8:"AV'‘ 

170 STOP 'A VIEW 


180 END 
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_ 6.6 Input and Output of Trace Data 


HP200 suid 300 series programming examples (GPIB address = 1) 


Example 6-30: Output data from memory A in ASCII. 

10 DIM Tr(700) 

1701 variables are fetched. 

20 OUTPUT 701:"DL3" 

!CR LF is specified as delimiter. 

30 OUTPUT 701:"TAA?" 

[Memory A is specified as ASCII. 

40 FOR I = 0 TO 700 

IData fetch is repeated 701 limes. 

50 ENTER 701;Tr(l) 

1 

60 NEXT 1 

! 

70 END 


Result (example): Tr(0) = 

= 208 Tr{1) = 210.Tr(693) = 311 Tr(700) = 2g8 

j Example 6-31; Output data from memory B in Binary. 

10 DIM Tr(700) 

1701 variables are fetched. 

20 OUTPUT 701:"DL2" 

lEOI is specified as delimiter. 

30 OUTPUT 701:'TBB?" 

I Memory B is specified as Binary. 

40 ENTER 701 USING "%,W";Tr{*) 

IData is fetched through word conversion until the 

EOl is received. 

50 END 


Result (example): Tr{0) = 

= 312 Tr{1) = 313.Tr{699) = 208 Tr(700) = 211 

Example 6-32: input data to memory A in ASCII. 

10 INTEGER Tr{700) . 

! 

20 OUTPUT 701;"TAA" 

'Memory A is specified as ASCII. 

30 FOR ! = 0 TO 700 

Ilnput of variable Tr is repeated 701 times. 

40 OUTPUT 701 ;Tr(l) 

1 

50 NEXT 1 

1 

60 END 


Note; VIEW mode should be specified before executing the program. After execution is complete, 
press the VIEW key again to confirm the input result. 
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___ 6.6 Input and Output of Trace Data 

HP200 and 300 series programming examples (GPIB address = 1) 

Example 6-33: Input data to memory B in Binary, 

10 INTEGER Tr{700) ! ' ’ 

20 OUTPUT 701:"TBB'’ iMemory B is specified as Binary. 

30 OUTPUT 701 USING "#.W":Tr(*),END 1701 data are input in word size and EOl is added at 

the end. 

40 END 

Note: VIEW mode should be specified before executing the program. After execution is complete, 
press the VIEW key again to confirm the input result. 
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6.7 Service Request (SRQ) 

Using the service request function, the analyzer state can be detected by external devices. When 
of the following conditions has occurred, the corresponding status bit turris ON and- the controller 
can read the status byte by serial polling. 


Table 6-4 SRQ ON/OFF Specification codes 


GPIB code 

Description 

SO 

SRQ signal (interrupt) is transmitted to the controller. 

SI 

Mo SRQ signal (interrupt) is transmitted to the controller, (initial setting) 

S2 

The status byte is cleared. 


Table 6-5 Trace Accuracy Specification Codes 


Bit 

Decimal 

Description 

0 


Turns ON when UNCAL has occurred. 

1 

2 

Turns ON when the calibration is complete. 

2 

4 

Turns ON when sweep is complete. 

3 

8 

Turns ON when the specified number of averaging is complete. 

4 

16 

Turns ON when plot output is complete. 

5 

32 

Turns ON when an error is found in the GPIB code or a mode error 
has occurred (SYNTAX ERR) 

6 

64 

Turns ON simultaneously with bits 0 through 5 or bit 7 when a 
service request is transmitted (SO). 

7 

128 
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_ 6.7 Service Request 


PC9801 series programming examples (GPIB address = 8} 


Example 6-34: Read out the average completion. (No SRQ interrupt is transmitted.) 

10 ISET IFC:ISET REN 


20 PRINT @8:''S2" 

’Status clear 

30 PRINT @8:''AG 30GZ" 

'Average A start 

40 ’LOOP 


50 POLL 8,S 

The status byte, is read into variable S. 

60 IF (S AND 8)« 0 THEN GOTO lOOP 

’Loop until bit 3 turns ON. 

70 STOP 


80 END 


Example 6-35: Read the sweep end and execute a single sweep. (No SRQ interrupt is 
transmitted.) 

10 ISET IFCiiSET REN 


20 PRINT @8:“Sj'’ 

'Single sweep is set. 

30TOOP 


40 PRINT @8;“S2'' 

'The status byte is cleared. 

50 PRINT @8;’'SR" 

'Sweep start 

60’SPOLL ^ 


70 POLL 8,S 

'The status byte is read into tfie variable S. 

80 IF(S AND 4) = 0 THEN GOTO 'SPOLL 

'Loop and bit 2 turns ON. 

90 BEEPrGOTO \OOP 

'Buzzer is actuated to notify sweep end. 

100 STOP 


110 END 
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6.7 Service Reauest 

^C9801 series programming examples {GPIB address = 8) 

Example 6-36: Read out the peak frequency and level for each single sweep. (SRQ interrupt is 
transmitted.) 

10 ISET IFC;ISET REN 


20 PRINT @8;"HD0 SI MFL?" 

’Header OFF, Single sweep 

30 ON SRQ GOSUB ^SPOLL 

’The jump destination when SRQ interrupt is 
received is specified. 

40 PRINT @8;''S0'' 

The analyzer SRQ interrupt is set to transmission 
state. 

50 SRQ ON 

’PC9801 is enabled for SRQ interrupt. 

60 POLL 8,S 

The status byte is cleared. 

70*LOOP 


80 SWP = 0 


90 PRINT @6;'’SR'' 

'Sweep start 

1001NTWAIT 


110 !F SWP = 0 THEN GOTO 1NTWAIT 

'Waiting for interrupt . 

120 ’ 


130 PRINT @8;"PS" 

'Peak search is executed. 

140 INPUT @8;" MF,ML" 

'Peak frequency and level are read in. 

150 PRINT "PEAK FREQ = '';MF:" : PEAK LEVEL = "iML 

160 GOTO^OOP 

'Continuous execution 

170 ’ 


180*SPOLL 


190 POLL 8,S 

The status byte is read into variable S. 

200 IF (S AND 4)<>0 THEN BEEP: 

SvVP = 1 

'Sweep is complete when bit 2 turns ON. 

210 RETURN 
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6.7 Service Requ est 



Example 6-37: Read the wave 1st and 2nd peak values with the marker counter. 

10 iSET iFC:iSET REN 


20 PRINT @8;"!P HDO MND OFF" 

’Preset, Header OFF 

30 PRINT @8:"MFL7" 


40 PRINT @8;"CF25M2 SP100MZ" 

'Data setting 

50 PRINT @8;''DX10G2 DY50QZ" 


60 PRINT @8:''Sr' 

'Single sweep is set. 

70 GOSUB ‘SWEEP l 

'A single sweep is executed. 

80 PRINT @8:"CN1'‘ 

'Counter and peak search are executed. 

90 PHiNT@8;"PS“ 

• 

100 GOSUB ‘SWEEP 

'A single sweep is executed. 

110 INPUT @8:MF1,ML1 

’The marker frequency and revel are read in. 

120 PRINT @8;"NXP" 

’Next peak Is executed. 

130 GOSUB‘SWEEP 

'A single sweep is executed. 

140 INPUT @8;!V1F2,ML2 

'The 2nd peak frequency and level are read in. 

150 PRINT @8;" 1st PEAK ^ '‘;MF1:" 

: ";ML1;" 2nd PEAK - ":MF2;'' ; ":ML2‘‘ 

160 STOP 


170 END 


180*SWEEP 


190 PRINT @8:"S2’‘ 

’The status byte is cleared. 

200 PRINT @8;"S1" 

’Sweep start 

210*SPOLL 


220 POLL 8,S 


230 IF (S AND 4) = 0 THEN GOTO ‘SPOLL ’Waiting for sweep end 

240 BEEP:RETURN 
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Example 6-38: Turn the Next peak list ON and read out the eight peak values. 

10 

ISET IFC:ISET REN 


20 

PRINT @8:'‘1P HDO MND OFF 32" 

'Preset and status byte clear 

30 

PRINT.@8:"FA0GZ FBIGZ" 


40 

PRINT @8;''AG1 AG SOGZ" 

’Average A start 

50*SPOLL 


60 

POLL 8,3 


70 

IF (S AND 8) = 0 THEN GOTO *SPOLL 

’Waiting for the average end 

80 

BEEP 


SO 

PRINT @8;“PLS ON" 

’Next peak list turns ON. 

100 

PRINT @8;’'MLSF?'' 

’The nine marker levels are read in. 

110 

INPUT @8:F1 .F2,F3,F4,F5,F6,F7,F8,F9 


120 

PRINT" 1st PEAK = ":F1 

'The result will appear on the screen. 

130 

PRINT ’;2nd PEAK = ";F2 


140 

PRINT "3rd PEAK = '’;F3 


150 

PRINT "4th PEAK = "iFA 


160 

PRINT "5th PEAK = ";F5 


170 

PRINT "6th PEAK = ’‘;F6 


180 

PRINT "7th PEAK = '’;F7 


190 

PRINT "Sth PEAK = ":F8 


200 

PRINT @8:"MND ON" 

'Soft menu display turns ON. 

210 

STOP 


220 

END 
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6.7 Service Reaur^st 


Example 6-39; Execute sweep twice and read out the peak frequency and level. ("TS" commar^d 
IS used wtthout using the SRQ.) ^ ° 

10 ISET IFCdsirRiN'”..... 

20 PRINT @8:''IP HDO" 

30 PRINT @8;‘'SP10MZ MFL?" 

40 FOR 1 = 0 TO 30 
50 PRINT @8;"CFM,"MZ’’ 

60 PRINT @8;"TS TS PS" 

70 INPUT @8;MF,ML 

80 PRINT "CF= ";!;"MZ'\‘'FREQ = "^F/'LEVEL = ‘':ML 
90 BEEP 
100 NEXT 1 
110 STOP 
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HP200 and 300 series programming examples (GPIB address = 1) 

Example 6-40; Read out the average end. (No SRQ is transmitted.) 


10 OUTPUT 701;’'S2‘’' 

20 OUTPUT 701;''AG 30GZ" 

30 S = SPOLL(701) 

40 IF BIT(S,3)<>1 THEN 30 
50 DISP "AVG.END" 

60 END 

Example 6-41: Continuously read out the 


IThe status byte is cleared. 
lAverage (A) start (30 times) 
IThe status byte is read into S. 
ILoop until bit 3 turns ON. 
ICompletion is indicated. 


single sweep end. (No SRQ is transmitted.) 
IMode is set to Single. 

IThe status byte is cleared. 

I Sweep start 

IThe status byte is read into.S. 

[Waiting until bit 2 turns ON. 

ICompletion is indicated. 

INext sweep start 


10 OUTPUT 701:*'S1" 

20 OUTPUT 701:"S2'‘ 

30 OUTPUT 701;"SR’‘ 

40S = SPOLL{701) 

50 IF BiT(S.2)< >1 THEN 40 
60 PRINT "SWEEP END" 

70 GOTO 20 


eo END 


Example 6-42: Read out the average end (SRQ is transmitted.) 


10 OUTPUT 701;" SO" 

20 OUTPUT 701:’’S2" 

30 OUTPUT 701;“ AG" 

40 ON INTR 7 GOTO 70 
50 ENABLE INTR 7:2 
60 GOTO 50 
70S = SPOLL(701) 

80 IF BIT(S,3) = 1 THEN 110 
90 OUTPUT 701;"S2" 

100 GOTO 40 
110 DISP "AVG.END" 

120 END 


[Transmission 

IThe status byte is cleared. 
lAverage (A) start 

lJump to line 70 when an interrupt has occurred. 
IMode is set to receive interrupt. 

ILoop until an interrupt occurs. 

IThe status byte is read into S. 

[Jump to line 110 if bit 3 is ON. 

IThe status byte is cleared. 

IRepeat 

(Completion is indicated. 
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6.8 List of GPIB Codes 

The GPIB codes given in the table below can be used in the R3265 and R3271. 

Notes on the table below 

• The asterisk (*) in the column of Listener codes indicates that numeric data can be entered 
following the code. 

• The plus sign (+) in the column of output formats indicates that multiple data items are 
output. 

• AUTO/MANUAL in the column of output formats indicate that they outputs 1/0, respectively. 

• ON/OFF in the column of output formats indicate that they outputs 1/0, respectively.. 

• The mark ☆ in the column of remarks indicate the initial value when power is turned on. 


• The minus sign (-) indicates inapplicable items. 


Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

Center frequency 

CENTER * 

CENTER? 

Frequency 

CF 



CF‘ 

CF? 

Frequency 

CF 


CF step size 

CFSTEP * 

CFSTEP? 

Frequency 

CS 



CS * 

CS? 

Frequency. 

CS 


CF step AUTO 

CSAUTO 

CSAUTO? 

AUTO/MANUAL 

- 



GA 

CA? 

AUTO/MANUAL 

- 


Frequency offset size 

FROFS * 

FROFS? 

OFF/ON + 
Frequency 

FO 



FO* 

FO? 

OFF/ON + 
Frequency 

FO 


Frequency offset ON 

FROFS ON * 


- 

- 



FO ON * 

-■ 

~ 

- 



FON* 

- 

- ' 

- 


Frequency offset OFF 

FROFS OFF 

- 

- 

- 



FO OFF 

- 

- 




FOF 

- 

- 



Internal mixer 

MXINT 

- 

- 

- 



MXI 

- 

- 

~ 
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$.8 List of GPIB Codes 


——- 


Talker request 

Remarks 

I Function 

Listener code - 

Code 

Output format 

Header 

'External mixer 

MXEXT 

- 

- 

- 



MXE 

- 

- 

- 


Positive bias 

MXPOS! ’ 

MXPOSl ? 

Integer 

MXP . 



MXP * 

MXP? 

integer . 

MXP 


Negative bias 

MXNEGA’ 

MXNEGA? 

integer 

MXN 



MXN * 

MXN? 

integer 

MXN 


Band N 

END ' 

END? 

Integer 

BND 


Band lock 

- 

BNDLC? 

OFF/ON 

- 


Band lock ON 

BNDLC ON 

- 

- 

- 


Band lod< OFF 

BNDLC OFF 

— 

— 

T 


Singnal ident 


SIGID? 

OFF/ON 

- 


Singnal Ident ON 

SiGID ON 

- 

- 

— 


Singns^ Went OFF 

Avg. Loss mode 

SiGID OFF 

AGL? 

OFF/ON 

- 


Avg. Loss ON 

AGL ON 

- 

- 



Avg. Loss OFF 

Loss vs. Freq mode 

AGL OFF 

LVF? 

OFF/ON 



Loss vs. Freq ON 

LVF ON 

- 

- 



Loss vs. Freq OFF 

LVF OFF 

~ 

- 



Loss vs. Freq input 

LVFIN ‘ 

- 

- 



Loss vs. Freq deletion 

LVFDEL 

— 

— 



Reference signal source 
(Interna!) 

RFI 

- 

- 

- 


Reference signal source 
(External) 

RFE 

— 


_ 
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Function 

Listener code 

Talker request 


Code 

Output format 

Header 


Frequency span 

SPAN * 

SPAN? 

Frequency 

SP 



SP • 

SP? 

Frequency 

SP 


Span mode 

- 

SPMD? 

0: Linear span 

- 



' - 

SPM? 

2: Log span 

- 


Linear span 

UNSP * 

LINSP? 

Frequency 




L$* 

LS? 

Frequency 



Full span 

FLSP 

- 

' 

- 



FS 



- 

• 

Log span 

LOGSP 

- 

■ •- 




LG 

- 

_ 

- 


Log start 

LGSTARt * 

LGSTART? 

Frequency 

LGA 



LGSRT * 

LGSRT? 

Frequency 

LGA 



LGA * 

LGA? 

Frequency 

LGA 


Log stop 

LGSTOP * 

LGSTOP? 

Frequency 

LGB 



LGSTP ‘ 

LGSTP? 

Frequency 

LGB 



LGB ‘ 

LGB? 

Frequency 

LGB 


Zero span 

ZROSP 

- 

_ 

- 



zs 

- 

- 

- 


Last span 

LTSP 

- 

- 

- 


Start frequency 

START * 

START? 

Frequency 

FA 



SRT * 

SRT? 

Frequency 

FA 



FA* 

FA? 

Frequency 

FA 



FT* 

FT? 

Frequency 

FA 


Stop frequency 

STOP * 

STOP? 

Frequency 

FB 



STP * 

STP? 

Frequency 

FB 



FB - 

FB? 

Frequency 

FB 



FP * 

FP? 

Frequency 

FB 
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Talker request 


Listener code 


Remarks 


Output format 


Header 


Unit: 

Header 


tiience 


dBmv:R 

EM 


dB/(V«nf; 

REE 


iftiplication factor 
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Function 


LINEAR X 2 

LINEAR X 5 

LINEAR X 10 


Reference level display 
unit? 


Listener code 


LIN2 

LN2 

LL2 

LIN5 

LN5 

LL5 

UN10 

LN10 

LL10 


Unit :dBm 


:dBmV 


UDBM 

AUNiTS DBM 

KSA 

UB 

UDBMV 

AUNiTS 

DBMV 



Talker request 


Code 

Output format 

Header 

- 

- 

- 

- 

- 

- 

■ - 

- 

- 

- 

— 

— 

— 

- 

- 

- 


— 


_ 

_ 

UNIT? 

0:dBm 


UN? 

1:dBmV 

- 

AUNITS? 

2:dBfN 

3'dB/zVemf 

4;dBpW 

6:V 

7;W . 



- ' 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-• 

- 

- 

- 

- 

- 

•- 


- 

- 

- 

- 


Remarks 
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Talker request 

Remarks 

Function 

Listener code - 

Code 

Output format 

Header 

: dBfN 

UDBUV 

- 

- 

- 



AUNITS 

DBUV 

— 





KSC 

- 

- 

- 



UU 

- 

- 

- 


: dB/iVemf 

UEMF 

- 

- 

- 



UE 

- 

- 

-* 


: dBpW 

UDBPW 

- 

- 

— 



UW 

- 

- 

— 


: volts 

UVLT 

- 

- 

- 



AUNSTS V 

- 

- 

- 



KSD 

- 

~ 

- 


: watts 

UWAT 

- 

- 

- 



AUNITS W 


- 

- 


Level offset 

REFOFS * 

REFOFS? 

OFF/ON + Level 

RO 



RO ‘ 

RO? 

OFF/ON + Level 

RO 


Level offset ON 

REFOFS ON* 

- 

- 

- 



RO ON * 

- 

- 

_ 



RON * 

- 

- 

- • 


Level offset OFF 

REFOFS OFF 

- 

- 

- 



RO OFF 

- 

- 

- 



ROF 

- 

- 

- 


Low noise mode 

- 

LN!? 

OFF/ON 

- 


Low noise mode ON 

LNI ON 

- 

- 

— 


Low noise mode OFF 

LNl OFF 

- 

— 

— 
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Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

COUPLED FUNCTION 

COUPLE 

. - 

- 

- 



CO 

- 

- 

_ 


RBW 

RBW * 

RBW? 

Frequency 

RB 



RB * 

RB? 

. Frequency 

RB 


RBW AUTO 

RBAUTO 

RBAUTO? 

AUTO/MANUAL 

- 



BA 

BA? 

AUTO/MANUAL 

- 


VBW 

VBW* 

VBW? 

Frequency 

VB 



VB * 

VB? 

Frequency 

VB 

• 

VBW AUTO 

VBAUTO 

VBAUTO? 

AUTO/MANUAL 




VA 

VA? 

AUTO/MANUAL 



SWP 

SWP * 

SWP? 

Time 




SW * 

SW? 

Time 




ST * 

ST 

Time 



SWP AUTO 

SWAUTO 

SWAUTO? 

AUTO/MANUAL 




AS 

AS? 

AUTO/MANUAL 



ATT 

ATT * 

ATT? 

Level 

AT 



AT ‘ 

AT? 

Level 

AT 


ATT AUTO 

ATAUTO 

ATAUTO? 

AUTO/MANUAL 

- 



AA 

AA? 

AUTO/MANUAL 

- 


Couple AUTO 

GOAUTO 

- 

- 




AC 

- 

~ 



Couple ALL AUTO 

COALL 

COALL? 

AUTO/MANUAL 




AL 

AL? 

AUTO/MANUAL 



MIN. ATT 

ATMIN • 

ATMIN? 

OFF/ON + Level 

ATM 


MIN. ATT ON 

ATMIN ON * 

- 

- ' 

- 


MIN. ATT OFF . 

ATMIN OFF 

- 

- 

- 
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Function 


Talker request 

Remarks 


Code 

Output format 

Header 

RBWiSPAN 

CORS * 

CORS ? 

OFF/ON + Ratio 

CORS 


RBW;SPAN ON 

CORS ON • 

- 

- 

- 


RBW:SPAN OFF 

CORS OFF 

- 

- 

- 


VBW:RBW 

COVR * 

COVR? 

OFF/ON + Ratio 

COVR 


VBWiRBW ON 

COVR ON " 

- 

- 



VBW:RBW OFF 

COVR OFF 

- 

- 



Digital IF mode 

_ 

FFT? 

0; OFF 






1: ON{100H2 
contained) 






2; OFF(100H2not 
contained) 



Digital IF ON 

FFT ON 


- 

- 


ON (RBW 100Hz 
contained) 

FFT1 

- 

~ 

— 


ON (RBW 100 Hz not 
contained) 

FFT2 

- 

_ 

- 


Digital !F OFF 

FFT OFF 

- 

- 

- 


MENU 

MENU 

- 

- 




ME 





Trigger mode 

- 

TRMD? 

0; FREE RUN 




- 

TM? 

1: LINE 






2; VIDEO 






> 

> 

1- 






4: TV__H 






5; External 






6: Single 
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Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

Trigger : FREE RUN 

FREE 

- 

- 

- 



TM FREE 

- 

- 

- 



FR 

- 

- 

- 


: LINE 

LINE 

_ 


- 



TM LINE 

- 


- 



Li ■ 

- 


- 


: VIDEO 

VIDEO 

- 


- 



VI 

- 

- 

- 

• 

■ TV_V 

TW 

„ 

- 

- 



TV 

- 

- 

- 


: TV___H ODD 

TVHODD ' 

TVHODD? 

Integer 

TVH 


: TV_H EVEN 

TVHEVEN * 

TVHEVEN? 

Integer 

TVH 


: External 

EXT 

- 

- 

- 



TM EXT 

- 

- 

- 



EX 

- 

- 

_ 


Trigger level 

TR 

TR? 

Integer 

TR 


Detector mode? 

- 

DTMD? 

0: Posl-Nega 

~ 



- 

DM? 

1: Positive 

- 




DET? 

2: Negative 






3: Sample 



Detector 






Posi-Nega 

DTN 

- 


- 



DET NRM 

- 

- 

- 



KSa 

- 

- 

- 


Positive 

DTP 

- 

- 

- 



DET POS 

' - 

- 

- 



KSb 

- 

- 

- 
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Function 

Listener code 

Talker request 

Remarks 

Code 

Output format 

Header 

: Negative 

DIG 

- 

- 

- 



DEI NEG 

_ 

- 

— 



KSd 

- 

- 

— 


: Sample 

DTS 


- 

— 



DET SMP 

- 

- 

— 



KSe 

- 

— 

— 


Sweep mode 

- 

SWMD? 

0: Normal & Full 

- 



— 

SWM? 

1 : Normals 
Window 

- 





10: Manual S Full 






11: Manual S 
Window 






20: Single S Full 






21 : Single S 

Window 



Sweep : Normal 

CONTS 

- 

— 

— 



SN 

- 

— 

— 


: Manual 

MANSWP 


- 

— 



SM 

- 

— 

— 


: Single 

SNGLS 

~ 

- 

,,, 



SI 

- 

- 

_ 


; Window ON 

WDOSWP 

ON 

- 

- 

- • 



SOW 

— 


— 


: Window OFF 

WDOSWP 

OFF 

- 

- 

- 


: Reset & Start 

SR 

— 

— 

_ 


: Take Sweep 

TS 

- 

- 

— 


Sound mode 

- 

SDMD? 

0: OFF 




- 

SD? 

1; ON (AM) 






2: ON (FM) 
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Function 


Talker request 

Remarks 

Listener code - 

Code 

Output format 

Header 

Sound OF (AM or FM) 

■■ 











Sound ON (AM) 


- 

- 

- 



SAM 

- 

- 

- 


Sound ON (FM) 

SD FM 

- 

- 

- 



SFM 

- 

- 

- 


Sound OFF 

SD OFF 

- 

- 

- 



SOF 

- 

- 

- 


Sound volume 

SDVOL * 

SDVOL? 

Integer 

VOL 



SDV ‘ 

SDV? 

Integer 

VOL 


Volume (Maximum) 

VX 

- 

- 

- 


Volume (Intermediate) 

VD 

- 

- 

- 


Volume (Minimum) 

VN 

- 

- 

- 


Pause time 

PAUSE * 

PAUSE? 

OFF/ON + Time 

PU 



PU * 

PU? 

OFF/ON + Ttme 

PU 


Marker pause ON 

PAUSE ON * 

- 

- 

- 



PU ON * 

- 

- 




PUN * 

- ■ 

- 

- 


Marker pause OFF 

PAUSE OFF 

- 

- 

- 



PU OFF 

- 

- 

- 



PUF 

- 

-■ 

- 


SQELCH ? 

SQE ’ 

SQE? 

OFF/ON + Level 

SQE 


SQELCH ON 

SQE ON * 

•- 

- 

- 


SQELCH OFF 

SQE OFF 

- 


- 


AGC ? 

. - 

SDAGC? 

OFF/ON 

- 


AGC ON 

SDAGC ON 

- 

-* 

- 


AGC OFF 



- 

- 
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LEVEL 
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DELETE i 
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Appendix 4 List of Messages 


Messages on the Screen 

Description 

“A/D calibration failure” 

A/D calibration failed. 

“All copied” 

(NOTE message) 

All the items have been copied. 

“Ail deleted" 

(NOTE message) 

All the items have been erased. 

"Antenna correction mode is OFF" 

The antenna correction mode is off. 

“Calibration error of AMPTD MAG" 

An error was detected in the AMPTD 

MAG. 

“Calibration error of IF STEP AMP“ 

An error w'as detected in the IF STEP 

AMP. 

“Calibration error of INPUT ATT“ 

An error was detected in the INPUT ATT. 

“Calibration error of LOG LINEARITY" 

An error was detected in the LOG 
LINEARITY. 

“Calibration error of RBW SWITCH" 

An error was detected in the RBW 

SWITCH. 

“Calibration error of TOTAL GAIN" 

An error was detected in the TOTAL 

GAIN. 

“Calibration signal not detected" 

The calibration sign^ could not be 
detected. 

“Cannot save in this memory area" 

Cannot save in this memory area because 
of write protect. 

“Cannot select Trace B while Limit Line 
On“ 

The B trace cannot be selected because 
limit line 1 or 2 is on. 

“Cautionll Freq. & Plug-in corr. data 
abnormal" 

The correction data has been destroyed. 

“Completed" 

(NOTE message) 

Default vale setting for IP is completed. 

“Conversion loss mode is OFF" 

The conversion loss mode is off. 

“Do you really want to initialize Memory 
Card7“ 

(REQUEST message) 

The system makes sure if you really want 
to initialize the memory card. 

“Do you really want to load Backup 
data? “ 

(REQUEST message) 

The system makes sure if you really want 
to load the backup data. 
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Messages on the Screen 

Description 

“Do you really want to store backup 
memory?” ^ 

(REQUEST message) 

[he system makes sure if you really want 

0 load the backup data to the card. 

“File Access completed" 

(NOTE message) 

-ile access is completed. 

“Freq. dorhain data exists, do you really 
want to delete it7“ 

(REQUEST message) 

The frequency domain data exists. The 
system makes sure if you really'want to 
delete it. 

“Limit line vol. l is OFF"' 

Limit line 1 is off. 

’’Limit line vol. 2 is OFF" 

Limit line 2 is off. 

“Marker is inactive" 

No marker can be seen. 

“Memory Card 

Access error (Parameter)" 

Access failed due to incorrect internal 
parameters. 

“Memory Card 

Access error (RAM check)" 

Access failed due to memory card RAM 
error. 

“Memory Card 

Access failed (Antenna data)" 

The antenna data c^not be accessed, 

“Memory Card 

Access failed (Limit 1 data)" 

The limit line 1 data cannot be accessed. 

“Memory Card 

Access failed (Limit 2 data)" 

The limit line 2 data cannot be accessed. 

“Memory Card 

Access failed (Loss data)" 

The conversion loss data cannot be 
accessed. 

“Memory Card 

Access failed (Menu data)" 

The menu data cannot be accessed. 

“Memory Card 

Access failed (Norm. A data)" 

The Normalize A data cannot be 
accessed. 

“Memory Card 

Access failed (Norm. B data)’’ 

The Normalize B data cannot be 
accessed. 

“Memory card 

Access failed (Setting Data)" 

The setting data cannot be accessed. 

“Memory Card 

Access failed (Soft Protect)" 

Access failed due to soft protect (file 
attribute, etc.). 

“Memory Card 

Access failed (Sum data)" 

The check sum data cannot be accessed. 

“Memory Card 

1 Access failed (Trance A data)" 

The A trace data cannot be accessed. 
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Messages on the Screen 

Description 

“Memory Card 

Access failed (Trace B data)" 

The B trace data cannot be accessed. 

“Memory Card 

Card access error (FAT)“ 

Access failed due to file area table error. 

“Memory Card 

Card access error (UAT)“ 

Access failed due to user area table error. 

“Memory Card 

Data entry overflow" 

The number of saved data exceeds the 
capacity. 

"Memory Card 

Deleted" 

(NOTE message) 

Deletion is completed. 

“Memory Card 

Deletion error (Parameter)" 

Deletion failed due to parameter error. 

“Memory Card 

File Access completed" 

(NOTE message) 

STORE/LOAD of the soft menu or the 
BACKUP MEMORY data is completed. 

“Memory card 

File not found “ 

The file specified could not be found. 

“Memory Card 

File type unmatched" 

The file type did not match. 

“Memory Card 

Init. error (Card size)" 

Initialization failed due to incorrect 
memory card size. 

“Memory Card 

Init. error (Parameter)" 

Initialization failed due to incorrect internal 
parameters. 

"Memory Card 

Init. error (RAM check)" 

Initialization failed due to incorrect 
memory card memory. 

“Memory Card 

Init. error (System Protect)" 

The system card cannot be initialized. 

“Memory card 

Initialized" 

(NOTE message) 

Initialization is complete. 

“Memory Card 

Memory Card full" 

The memory card is full. 

“Memory card 

Not enough memory, 64KB is required" 

The memory card capacity is insufficient 
to back-up the storage. 

“Memory Card 

Not Initialized “ 

The memory card has not been initialized. 

“Memory Card 

Password unmatched" 

The password was incorrect. 
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Messages on the Screen 

Description 

“Memory card 

Product code unmatched" 

The product code of the memory is 
unmatched. 

“Memory Card 

Write failed (Write Protect)" 

Write failed due to write protect. 

“Memory protected" 

The protect file cannot be accessed. 

“Memory table full" 

The memory table is full. 

“Multi marker list or 
next peak list is ON" 

Labe! display is impossible because the 
multi marker list or next peak list is 
displayed. . 

“No multi marker list or 
no next peak list" 

No multi marker list or no next peak list is 
displayed. 

“No peak point" 

No peak point can be retrieved. 

“Not available in QP, MEAN or PEAK 
mode" 

This function is not available in the QP, 
MEAN or PEAK mode,. 

“Not available in A avg or A min mode" 

This function is not available In the MIN 
HOLD A or AVG A mode. 

“Not available in A max or A avg mode" 

This funcUoR is not available in the MAX 
HOLD A or AVG A. 

“Not available in A max or A min mode" 

This function is not available in the MAX 
HOLD A or MIN HOLD A. 

“Not available in B avg or B min mode" 

Execution is impossible for MIN HOLD B 
or AVG B has been selected. 

"Not available in B max or B avg mode" 

Execution is impossible for MAX HOLD B 
or AVG B has been selected. 

“Not available in B max or B min mode" 

Execution is impossible for MAX HOLD B 
or MIN HOLD B has been selected. 

“Not available in Blank Trace" 

Execution is impossible for the trace 
mode is set to BLANK. 

“Not available in Cont. dB Down mode" 

Execution is impossible for the Continuou 
•dB Down mode is set ON. 

“Not available in Counter mode" 

Execution is impossible for the Counter 
mode is set to ON. 

“Not available in Diagital IF mode" 

Execution Is impossible for the display is 
set to FFT mode. 

“Not available in Ext. Mixer mode" 

Execution is impossible for the mode is 
set to Ext. Mixer. 

“Not available in High Speed A/D“ 

Execution is impossible for the mode is 
set to HIGH SPEED A/D. 
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Messages on the Screen 

Description 

“Not available in Linear scale" 

-xecution is impossible for the'mode is 
set to Linear scale display. 

"Not available in Log Span mode" 

Execution is impossible for the mode is 
set to LOG SPAN. 

“Not available in Manual Sweep mode" 

This function is not available in the 

MANUAL SWEEP mode. 

“Not available in Noise/Hz mode" 

This function is not available in the 

Noise/Hz mode. 

“Not available in QP mode" 

This function is not available in the QP 
mode. 

“Not available in QP or MEAN mode" 

This function is not available in the QP or 
MEAN mode. 

“Not available in Signal Ident mode" 

This function is not available in die 

SIGNAL INDENT mode. 

“Not available in Zero Span mode" 

This function is not available in the ZERO 
SPAN mode. 

“Not available on baseband frequency" 

This function is not available while the 
marker is on the baseband. 

“Not available while Signal Tracking" 

This function is not available during 

SIGNAL TRACK execution. 

“Not available 

Antenna correction is ON“ 

This function is not available in the 
ANTENNA CORR mode. 

“Plotter is busy or inactive" 

The plotter is in operation or inactive 
status. 

“RAM broken (Backup Memory)" 

The backup memory RAM has been 
destroyed. 

“RAM broken (Memory Card)" 

The memory card RAM has been 
destroyed. 

“Set up data is insufficient 

Please enter ADJ set up“ 

No ADJ SET UP data is set or set 
incorrectly. 

“System busy" 

(NOTE message) 

Another processing is being executed. 

"Time domain data exists, do you really 
want to delete it?“ 

(REQUEST message) 

The time domain date enterer can be 
deleted to not? 

“VCO calibration failure" 

VCO calibration failed. 
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Messages on the Screen 

Description 

“Vertical scale factor not correct 

Select 10 dB/div scale" 

The reference scale is set to other than 
lOdB/div and execution is impossible. 

"lOMHz reference fixed" 

(NOTE message) 

The reference data is fixed. 
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ALPAHBETICAL INDEX 


A 


ASCII format 

6-21 

[AI 

5-28 

ATN (Attention) 

6-5 

[A XCH B] 

5-32 

[ATT] 

5-17 

[A-B-^A] 

5-32 

Auto gain control (AGC) 

5-24 

[A-DL-»A1 

5-33 

[AUTO PEAKING] 

5-42 

[ABSOLUTE DATA] 

5-117 

[AUTO TUNE ] 

5-41 

absorption ciamp 

5-101 

Auto Tuning 

5-41 

Active area 

3-4 

Auto/Manual switching of the output 

5-95 

active marker 

. 5-52 

position 


[ACTIVE MKR] 

5-53 

[AUTO] 

5-17 

[ADJ 2 ] 

5-114 

Average power 

4-19 



AVERAGING 

5-27 

[ADJ GRAPH OFF] 

5-114 





AVG A CONT/ONLY 

5-30 

[ADJ GRAPH] 

5-113 



[ADJ POINT] 

5-113 

[AVG A PSE/CONT J 

5-29 

[ADJ SETUP CH SP/BS] 

5-113 

[AVG A SRT/STPJ 

5-29 

adjacent channel leak power 

5-112 

[AVG A] 

5-29 

Adjacent spurious 

A-4 

[AVG LOSS ON/OFF] 

5-6 

[ALL AUTO] . 

5-17 



[ALL INITIAL] 

5-58 

B 


[AM AGO ON/OFF] 

5-24 

[B-A^A] 

5-33 

AM signal 

4-6 

Back-up Battery Operation Life 

5-67 

[AM/FM] 

5-23 

[BAND LOCK ON/OFF] 

5-5 

[AMP TD CORRECT] 

5-4 

Band Selectivity 

A-6 

(AMPTD MAG] 

5-89 

[BAND SELECT] 

5-5 

[AMPTD CORRECT] 

5-6 

[BAND SELECT] 

5-5 

Annotation 

3-4 

Bandwidth Accuracy 

A-6 

antenna 

5-101 

Bandwidth Switching Accuracy 

A-6 

[ANT CORR ON/OFF] 

5-102 

Basic Key Functions 

5-2 



Basic Measurement 

3-5 

[ANTENNA CORR] 

5-79 



[ANTENNA CORR] 

5-102 

Battery Replacement 

5-67 

[ANTENNA OFF] 

5-102 

Binary format 

6-21 

(ANTENNA] 

5-102 

[BLANK A] 

5-28 
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Block Diagram 

CO 

comments 

3-4 

burst signal 

4-29* 

. [CONFIRM] 

5-108 

Bus line 

6-4 

[CONT PK ON/OFF] 

5-45 

by serial polling 

6-27 

[CONT S'HP] 

5-22 



Controller 

6-2 

C 


Correction of the antenna factor 

5-102 

CAL 

5-89 

[COUNT DOWN ON/OFF] 

5-41 

ICAL ALL] 

5-89 

[COUNTER OFF] 

5-37 

ICAL CORR, ON/OFF 1 

5-89 

[COUNTER] 

5-37 

[CAL FREQ REF ] 

5-90 

Couple 

5-14 

JCALSIG LEVEL] 

5-90 

CPL 

5-14 

Calculation mode' 

5-32 

[CURSOR CHANGE] 

5-8 

Calibration Function 

5-88 

[CURSOR DELETE] 

5-108 

Calibration items 

5-88 



Canceling the plot output 

5-96 

r> ' 

U 


[CAPS LOCK OFF] 

5-76 

DATE 

5-111 

[CAPS LOCK OFF] 

5-99 

DATE Function 

5-111 

[CAPS LOCK ON] 

5-99 

DAV (Data valid) 

6-4 

[CAPS LOCK ON] 

5-76 

[DAY] 

5-111 

[CENTER FREQ 

5-2 

[dB DOWN] 

5-40 

[Center Frequency 

5-2 

[dBc/Hz] 

5-39 

[CF STEP AUTO/MNL] 

5-3 

[dBm/Hz] 

5-39 

[CHANNEL LIST] 

5-72 

[dBmV] 

5-13 

(CHANNEL LIST] 

5-83 

[dBm] 

5-13 

Checking Accessories 

. 1-4 ■ 

[dBpW] 

5-13 

Checking the Fuse 

1-7 

[dB/^ V/ VHz] 

5-39 

Checking the Power Cable 

1-8* 

[dB;/Vemf] 

5-13 

Cleaning 

1-6 

[dB^V] 

5-13 

(CNT RES 100Hz] 

5-37 

■ [DEFAULT SET] 

5-80 

[CNT RES 10Hz] 

5-37 

(DEFAULT SET] , 

5-72 

[CNT RES 1Hzl 

5-37 

DEFINE 

5-57 

[CNT RES 1kHz] 

5-37 

[DELEE] 

5-8 
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DELETE 

5-81 

Explanation on the Technical Terms 

A-1 


[DELETE] 

5-108 

External Mixer Correction 

5-6 

i 

[DELETE] 

5-72 

[EXT] 

5-21 

f 

[DELETE] 

5-58 




Delimiter 

6-8 

F 



Detection mode menu 

5-21 

[FAST/NORMAL J 

5-85 


Detection mode of spectrum analysis 

5-103 

[FIELD STR] . 

5-102 


Diagnosis 

7-2* 

[FIXED MKR ON/OFF] 

5-36 

i > 

[DIGITAL !F l/ll/OFF ] 

5-18 

[FIXED MKR PEAK] 

5-39 

1 

[DIPOLE] 

5-102 

Fixed Synchronous Receiver 

5-24 


display line 

5-31 

fixed tuning receiver 

4-11 

i 4^.-= 

drive lamp 

5-61 

FM modulation index 

4-11 

!&. 

[DSP LEVEL REL/ABS] 

5-43 

FM wave peak shift 

4-16 

1 " 

[DSP LINE ON/OFF] 

5-31 

[FREE RUN] 

5-20 

! 

[DSP POSi UP/LOW ] 

5-43 

[FREQ CNT/MKR CNT] 

5-37 

[jE 



[FREQ CORR ON/OFF] 

5-89 

f:- 

E 


[FREQ OFS ON/OFF] 

5-11 

J: V 

[EACH ITEM] 

5-89 

FREQ SPAN 

5-9 


eject button 

5-61 

frequency counter mode 

4-3 

•fr: 

Electromagnetic compatibility 

A-1 

Frequency Response 

A-3 

ii: 

Electromagnetic interference 

A-1 

frequency shift 

4-11 

E 

EMC 

5-102 

Frequency Span 

5-9 


EMC Function 

5-101 

Front Panel 

2-2 


Entering a data table 

5-104 

[FRWQ OF SON/OFF] 

5-3 


[ENTER] 

5-58 

[FULL SPAN] . 

5-10 


envelope 

4-19 



W:- 

Environmental Conditions 

1 -5 

G 


■<r. 

[EOl [End of identify) 

6-5 

Gain Compression 

A-2 

■ 

[EVEN FIELD] 

6-21 

Gated Sweep function 

4-29* 

'V" ■ 

EXAMPLES OF MEASUREMENT 

4-2 

GPIB 

6-1 


Executing the plot output 

6-96 

GPIB Address Setting 

6-8 

■!>'.:> 

Sv 

Explanation of the List 

5-71 

GPIB connector 

6-5 

sV 
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GPiB extension and compatibility 

6-2 

GPIB Setting 

6-8 

GPIB Specifications 

6-4 

[GROUP ACTIVE] 

5-57 

[GROUP ACTIVE] 

5-58 

H 


Higher Harmonic Spurious 

A-4 

[HOUR] 

5-111 

How to Handle the Memory Card 

5-67 

1 

IF Bandwidth 

A-1 

[IF STEP AMPTD] 

5-89 

IFC (Interface clear) 

6-5 

[INITIAL GROUP] 

5-58 

Initialize the Memory Card 

5-61 

Initializing the Memory Card 

5-60 

Initializing the saved data 

5-80 

[INPUT ATT] 

5-89 

[INPUT 50/750] 

5-26 

Input and Output of Trace Data 

6-20 

Input Attenuator 

5-17 

Input Format (Listener) 

6-9 

[INPUT RF/Pi] 

5-26 

[INPUT/MODIFY] 

5-108 

[INPUT/MODIFY] 

5-7 

Input/Outpul Format 

6-8 

[INSERT ON/OFF] 

5-7 

[INSERT O.N/OFF] 

5-108 

inserting and. Removing the Memory 
Card 

5-61 


INSPECTION 

7-1 

[INSTANT NORM A] 

5-31 

Intensity of radiation interfering 

5-101 

electric field 

interfering power 

5-101 

Internal back-up memory 

5-65 

L 

LABEL 

5-98 

[LABEL CLEAR] 

5-100 

[LABEL CLEAR] 

5-77 

Label Function 

5-98 

[LAST SPAN] 

5-10 

Last State 

5-87 

Last State 

5-86 

Level Scalings 

A-8 

[Limit Line 1 ] 

5-105 

[Limit 1 ON/OFF] 

5-105 

[Limit 2 ON/OFF ] 

5-105 

[Limit Une 2] 

5-105 

Limit Line Function 

5-104 

[LIMIT UNE] 

5-79 

[LINEAR SPAN] 

5-10 

[LINEAR] 

5-12 

[LINE] 

5-20 

List of GPIB Codes 

6-34 

List of Saved Data 

5-70 

Listener 

6-2 

Listing in the Order of Levels. 

5-48 

[LO.SVyp 2V/GH2] 

5-26 

Loading the title of the saved data 

5-76 

[LOCATE AUTO/MNL] 

5-95 
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(LOCATE X/Yj 

5-116 

[LOCATIONl 

5-95 

[LOG LINEAR] 

5-89 

[LOG PERD] 

5-102 

[LOG SPAN] 

5-10 

[LOSS TABE] 

5-79 

[LOSS; FREQ EDIT] 

5-7. 

[LOSS: FREQ EDIT] 

5-6 

[LOSS; FREQ ON/OFF] 

5-6 

[LOSS;FREQ EDIT] 

5-6 

[LOW NOISE ON/OFF] 

5-13 

[LVL CORR ON/OFF ] 

5-102 

M 

Main lobe 

4-19 

[MANUAL PEAKING ] 

5-42 

[MANUAL SWP] 

5-22 

Marker counter mode 

4-5 

Marker OFF 

5-51 

Marker ON 

5-34 

MARKER Section 

5-34 

Marker to 

5-50 

Marker 

5-50 

[MARK] 

5-99 

[MARK] 

5-77 

MAX HOLD 

5-27 

[MAX HOLD A] 

5-29 

MAX HOLD mode 

5-29 

Maximum Input Level 

A-2 

Maximum Input Sensitivity , 

A-2 

mean value detection 

5-103 

[MEAN] 

5-103 


[MEAS WDO LOWER ] 

5-117 

[MEAS WDO OFF] 

5-117 

[MEAS WDO START] 

5-117 

[MEAS WDO STOP] 

5-117 

[MEAS WDO UPPER] 

5-117 

Measurement Window Function 

5-115 

Measuring Adjacent Channel 

4-24 

Measuring FM Wave 

4-11 

Measuring Frequency 

4-2 

Measuring pulse-modulated wave 

4-19 

Measuring the Noise/Hz 

5-38 

Measuring the power source terminal 
voltage 

5-109 

[MEGA BIAS] 

5-4 

[MEMBER ACTIVE] 

5-57 

[MEMBER ACTIVE] 

5-58 

Memory A 

5-28 

Memory B 

5-28 

Memory Card 

5-60 

Menu Keys 

5-20 

Menu Lists 

A-9 

[MENU] 

5-20 

[MIN ATT ON/OFF] 

5-18 

MIN HOLD 

5-27 

[MIN HOLD A] 

5-32 

[MIN] 

5-111 

[MIN] 

5-45 

[MIX EXT] 

5-4 

[MIX EXT] 

5-3 

[MIX INT] 

5-3 

[MKR ■ ON/OFF] 

5-53 

[MKR LIST ON/OFF ) 

5-53 
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[MKR No.) 

5-53 

Noise level measurement mode 

5-38 

{MKR ON] 

5-42 

noise power bandwidth ^ 

5-38 

[MKR PAUSE ON/OFF] 

5-22 

Noise Sideband 

A-5 ■ 

[MKR PAUSE TIME] 

5-23 

[NOISE/X Hz] 

5-39 

[MKR STEP AUTO/MNL] 

5-51 

Non-higher Harmonic Spurious 

A-4 

[MKR A-^CF STEP] 

5-51 

[NORM A ON/OFF] 

5-31 

[MKRA-»CF], 

5-51 

[NORM A SAVE CORR] 

5-31 

MKR-»- 

5-50 

[NORM/UP/LOW I 

5-47 

[MKR->CF STEP] 

5-51 

normal marker 

4-2 

[MKR-»-CFl 

5-50 

Normal marker 

5-34 

[MKR-»-MKR STEP] 

5-51 

[NORMAL MKR] 

5-34 

[MKR-+REFI 

5-50 

[NORMALIZE A] 

5-31 

[MKRA—>MKR STEP] 

5-51 

[NORMALIZE CORR] 

5-79 

[MKRA-^SPAN] 

5-50 

Normalize mode 

5-31 

Modifying the Peak Search Level 

5-47 

[NORMAL] 

5-103 

modulation frequency 

4-6 

NRFD (Not ready for data) 

6-4 

modulation index 

4-6 



[MONTH] 

5-111 

O 


Multi Marker function 

5-52 

[OBW] 

5-113 

Mufti Marker Listing 

5-52 

occupied bandwidth 

5-112 

MW 

5-115 

Occupied Bandwidth 

A-3 



Occupied Bandwdth 

4-21 

H 


[ODD FIELD] 

5-21 

NDAC (Not data accepted) 

6-4 

ON 

5-34 

NEGA mode 

5-27 

[ON{1/2/3)/OFF] 

5-111 

Negative peak detection 

5-21 

[ON/OFF] 

5-23 

[NEGA] 

5-21 
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MPM? 6-59 

MR 6-59 

MS 5-68 

MT * 6-52 

MT? 6-52 

MTCF 6-59 

mCS 6-59 

MTMKS 6-59 

MTSP 6-59 

MV 6-67 

MW 6-67 

MXE. 6-35 

MXEXT 6-35 

MXI 6-34 

MXINT 6-34 

MXN ’ 6-35 

MXN? 6-35 

MXNEGA * 6-35 

MXNEGA? 6-35 

MXP * 6-35 


MXP? 

6-35 

MXPOSi * 

6-35 

MXPOSI ? ■ 

6-35 

MZ 

6-67 

N 

Nl * 

6-53 

Nl OFF 

6-54 

Nf? 

6-53 

NIC 

6-54 

NiDBC 

6-54 

NIDBM 

6-53 

NIDBU 

6-54 

NIF 

6-54 

N!M 

6-53 

NIU 

6-54 

NKPK NH 

6-57 

NKPK NL 

■ 6-57 

mPK m 

6-57 

NMM 

6-58 

NOISE * 

6-53 

NOISE OFF 

6-54 

NOISE? 

6-53 

NXL 

6-57 

NXLEFT 

6-57 

NXM 

6-58 

NXMAXMIN 

6-58 

NXMIN 

6-58 

NXP 

6-57 

NXPEAK 

6-57 

NXR 

6-57 

NXRIGHT 

6-57 
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O 


OBW* 

6-66 

OBW? 

6-66 

OHM50 

6-46 

OHM75 

6-46 

OHM? 

6-46 

P 

PAUSE * 

6-44 

PAUSE OFF 

6-44 

PAUSE ON ‘ 

6-44 

PAUSE? 

6-44 

PI 

6-46 

PLA3 

6-65 

PLA4 

6-65 

PLALL 

6-64 

PLANT 

6-65 

PLAUTO 

6-65 

T>teHA-R 

0.64 

PLGRAT 

6-64 

PLLEFT 

6-65 

PLLMTA 

6-65 

PLLMTB 

6-65 

PLLO WRIGHT 

6-65 

PLLOSS 

6-65 

PLLOWLEFT 

6-65 

PLMAN 

6-65 

PLMID 

6-65 

PLMKR 

6-64 

PLMULT! 

6-65 

PLOT 

6-65 

PLPEN1 

6-65 


PLPEN4 6-65 

PLPEN6 6-65 

PLPEN8 ' 6-65 

PLPIC1 6-65 

PLP1C2 6-65 

PLPIC4 6-65 

PLRIGHT . 6-65 

PLS OFF 6-58 

PLS ON 6-58 

PLS? 6-58 

PLT 6-65 

PLTRAGE 6-64 

PLTYPEA 6-64 

PLTYPEB 6-64 

PLTYPEC 6-64 

PLTYPED 6-64 

PLTYPEE 6-64 

PPO 6-7 

PPA 6-55 

PPM * 6-55 

PS 6-57 

PSL 6-58 

PSN 6-58' 

PSU ■ - 6-58 

PU * 6-44 

PU OFF 6'44 

PU ON ’ 6-44 

PU? 6-44 

PUF 6-44 

PUN * 6-44 

PWAK 6-57 
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Q 


QA 

6-62 

QA? 

6-62 

QF 

6-61 

QN 

6-61 

QP OFF 

6-61 

QP ON 

6-61 

QPO 

6-62 

QP1 

6-62 

QP2 

6-62 

QP3 

6-62 

QP? 

6-61 

QPAUTO 

6-62 

QPAUTO? 

6-62 

R 

RB * 

6-40 

RB? 

6-40 

RBAUTO 

6-40 

RBAUTO? 

6-40 

RBW * 

6-40 

RBW? 

6-40 

RC* 

6-50 

RC? 

6-50 

RCFAST * 

6-50 

RCNORM * 

6-50 

RE * 

6-37 

RE? 

6-37 

RECALL * 

6-50 

RECALL? 

6-50 

REDLT 

6-52 

REDLT OFF 

6-52 


REDLT ON 6-52 

REDLT? 6-52 

REF * 6-37 

REF? 6-37 

REFOFS * 6-39 

REFOFS OFF 6-39 

REFOFS ON‘ 6-39 

REFOFS? 6-39 

REV? 6-69 

RF 6-50 

RFE 6-35 

RFi 6-35 

RFIN 6-46 

RL * 6-37 

RL1 6-7 

RL? 6-37 

RN * 6-50 

.RO* 6-39 

RO OFF 6-39 

RO ON ' 6-39 

RO? 6-39 

ROF 6-39 

RON * 6-39 

S 

SO 6-27 

50 6-69 

51 6-27 

51 6-69 

52 6-27 

S2 6-69 

SAM 6-44 
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SAVE • 

6-51 

SC 

6-68 

SD AM 

6-44 

SD FM 

6-44 

SD OFF 

6-44 

SD? 

6-43, 

SDAGC ON 

6-44 

SDAGC? 

6-44 

SDMD? 

6-43 

SDV* 

6-44 

SDV? 

6-44 

SDVOL‘ 

6-44 

SDVOL? 

6-44 

SDW 

6-43 

SF1 

6-67 

SF2 

6-67 

SF3 

6-67 

SF4 

6-67 

SF5 

6-67 

SF6 

5-67 

SF7 

6-67 

SFM 

6-44 

SG OFF 

6-53 

SG ON 

6-53 

SG? 

6-53 

SGF 

6-53 

SGN 

6-53 

SHO 

6-59 

SHO? 

6-59 

SHI 

6-60 

SHI 

6-7 

SH3 

6-66 


SH4 6-66 

SH7 6-62 

SH8 6-64 

SH37 6-66 

SHLC? 6-50 

SHRC' 6-51 

SHTA . 6-48 

SHTB 6-50 

SI 6-43 

SiG OFF 6-53 

SiG ON 6-53 

SIG? 6-53 

SIGID OFF 6-35 

SIGID ON 6-35 

SIGID? 6-35 

SM 6-43 

SN 6-43 

■SNGLS 6-43 

SOF 6-44 

SON 6-44 

SP * 6-36 

SP? 6-36 

SPAN * . 6-36 

SPAN? 6-36 

SPM? 6-36 

SPMD? 6-36 

SQE * 6-44 

SQE OFF 6-44 

SQE ON * 6-44 

SQE? 6-44 

SR 6-43 

SR1 6-7 
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SRT • 

6-36 

TM LINE 

6-42 

SRT? 

6-36 

TM? 

6-41 

START - 

6-36 

TN * 

6-55 

START? 

6-36 

TN? 

6-55 

STOP *. 

6-36 

TP? 

6-68 

STOP? 

6-36 

TPC 

6-68 

STP * 

6-36 

TPF 

6-68 

STP? 

6-36 

TR 

6-42 

SV* 

6-51 

TRl 

6-48 

SW? 

6-40 

TR2 

6-48 

SWAUTO 

6-40 

TR3 

6-50 

SWAUTO? 

6-40 

TR? 

6-42 

SWM? 

6-43 

TRMD? 

_ 6-41 

SWMD? 

6-43 

TRO 

6-48 

syyp * 

6-40 

TS 

6-43 



TUNE * 

6-55 

T 


TUNE? 

6-55 

T6 

6-7 

TV 

6-42 

TA 

6-45 

T-V-HEVEH- * 

6-42 

TA? 

6-46 

TVHEVEN? 

6-42 

TAA 

6-68 

TVHODD ’ 

6-42 

TAA? 

6-68 

TVHODD? 

6-42 

TAB 

6-68 

TVV 

6-42 

TAB? 

6-68 

TYP? 

6-69 

TB 

6-48 

TYPE? 

6-69 

TB? 

6-48 



TBA 

6-68 

U 


TBA? 

6-68 

UB 

6-38 

TBB 

6-68 

UDBM 

6-38 

TBB? 

6-68 

UDBMV 

6-38 

TM EXT 

6-42 

UDBPW 

6-39 

TM FREE 

6-42 

UDBUV 

6-39 
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UE 6-39 

UEMF 6-39 

UM 6-38 

UN? 6-38 

UNIT? 6-38 

UP 6-67 

UR 6-50 

URl 6-50 

UR2 6-50 

UR3 6-50 

UR4 6-50 

UR5 6-50 

UR6 6-50 

UR7 6-50 

US 6-68 

USER 6-50 

UU . 6-39 

UVLT 6-39 

UW 6-89 

UWAT 6-39 

V 

VA 5-40 

VA? 6-40 

VB ‘ 6-40 

V8? 6-40 

VBAUTO 6-40 

VBAUTO? 6-40 

VBW * 6-40 

VBW? 6-40 

VD 6-44 

VER? 6-69 


VI 

6-42 

VIDEO , 

6-42 

VN 

6-44 

vx 

6-44 

w 

WDO 

6-59 

WDO? 

6-59 

WDO OFF 

6-59 

WDO ON 

6-59 

WDODX? 

6-60 

WDODY? 

6-60 

WDOLOW 

6-60 

WDOLOW' 

6-60 

WDOLX? 

6-60 

WDOLY? 

6-60 

WDOSRT * 

6-60 

WDOSRT? 

6-60 

WDOSTP ■* 

-6-50 

WDOSTP? 

6-60 

WDOSWP OFF 

6-43 

WDOSWP ON 

6-43 

WDOUP * 

6-60 

WDOUP? 

6-60 

WDX? 

6-60 

WDY? 

6-60 

WF 

6-59 

WLL* 

6-60 

WLL? 

. 6-60 

WLX7 

6-60 

WLY7 

6-60 

WN 

6-59 
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WN? 

WPF‘ 

WPF? 

WTF ‘ 

WTF? 

WUL’ 

WUL? 


6-59 

6-60 

6-60 

6-60 

6-60 

6-60 

6-60 


XDB * 
XDL * 
XDR* 


6-54 

6-54 

6-54 


Z 

ZROSP 6-36 

ZS 6-36 
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